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(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a transfer method for an elementwith 
which elements can be efficiently and accurately transferred. 
SOLUTION: This method has a process for overlapping a first substrate 1on 
which elements 3 are arrayed and fixed by a first thermoplastic adhesive layer 
2and a second substrate 4 equipped with a second thermoplastic adhesive layer 
5 having a thermoplastic temperature different from that of the first thermoplastic 
adhesive layer 2a process for releasing the elements 3 from the first 
thermoplastic adhesive layer 2 by changing the temperature of the first 
thermoplastic adhesive layer 2 in the state of contacting the elements 3 and the 
second thermoplastic adhesive layer 5and a process for transferring the 



elements 3 on the second substrate 4 by fusing and hardening the second 
thermoplastic adhesive layer 5 by changing the temperature of the second 
thermoplastic adhesive layer 5 in the state of contacting the elements 3 and the 
second thermoplastic adhesive layer 5. 



CLAIMS 



[Claim(s)] 

[Claim 1]A transfer method of an element characterized by comprising the 
following. 

The first substrate with which arrangement immobilization of the element was 
carried out by the first thermoplastic glue line. 
A process of piling up the second substrate provided with the second 
thermoplastic glue line that has a different thermoplastic temperature from a 
thermoplastic glue line of the above first. 

A process of carrying out the temperature change of the thermoplastic glue line 
of the above first after the above-mentioned element and a thermoplastic glue 
line of the above second have touchedand enabling exfoliation of the above- 
mentioned element from a thermoplastic glue line of the above first. 
A process of carrying out the temperature change of the thermoplastic glue line 
of the above second after the above-mentioned element and a thermoplastic glue 
line of the above second have touchedand carrying out melting postcure of the 
thermoplastic glue line of the above secondand transferring the above-mentioned 
element on a substrate of the above second. 

[Claim 2]A transfer method of the element according to claim 1 wherein 
thermoplastic temperature of a thermoplastic glue line of the above first is higher 
than thermoplastic temperature of a thermoplastic glue line of the above second. 
[Claim 3]A transfer method of the element according to claim 2 characterized by 
comprising the following. 



A process of heating a thermoplastic glue line of the above first to temperature 
beyond thermoplastic temperature of the first thermoplastic glue line concerned 
after the above-mentioned element and a thermoplastic glue line of the above 
second have touchedand enabling exfoliation of the above-mentioned element 
from a thermoplastic glue line of the above first. 

A process to which heats a thermoplastic glue line of the above second to 
temperature beyond a thermoplastic temperature of the second thermoplastic 
glue line concerned after the above-mentioned element and a thermoplastic glue 
line of the above second have touchedand melting of the thermoplastic glue line 
of the above second is carried out. 

A process of adhering the above-mentioned element to a thermoplastic glue line 
of the above second by cooling the second thermoplastic glue line concerned to 
temperature of less than thermoplastic temperature of the second thermoplastic 
glue line concerned after carrying out melting of the thermoplastic glue line of the 
above second. 

[Claim 4]A transfer method of the element according to claim 3 characterized by 
holding a thermoplastic glue line of the above first to temperature beyond 
thermoplastic temperature of the first thermoplastic glue line concerned with 
heating when cooling a thermoplastic glue line of the above second to 
temperature of less than thermoplastic temperature of the second thermoplastic 
glue line concerned. 

[Claim 5]A transfer method of the element according to claim 2 characterized by 
comprising the following. 

A thermoplastic glue line of the above first is beforehand heated to temperature 
beyond thermoplastic temperature of the first thermoplastic glue line concerned. 
A process of piling up the second substrate of the above that heats and carried 
out melting of the thermoplastic glue line of the first substrate of the aboveand 
the above second which enabled exfoliation of the above-mentioned element to 
temperature beyond thermoplastic temperature of the second thermoplastic glue 



line concerned beforehand from the first thermoplastic glue line concerned. 
A process of adhering the above-mentioned element to a thermoplastic glue line 
of the above second by cooling a thermoplastic glue line of the above second to 
temperature of less than thermoplastic temperature of the second thermoplastic 
glue line concerned after piling up the first substrate of the aboveand the second 
substrate of the above. 

[Claim 6]A transfer method of the element according to claim 5 characterized by 
holding a thermoplastic glue line of the above first to temperature beyond 
thermoplastic temperature of the first thermoplastic glue line concerned with 
heating when cooling a thermoplastic glue line of the above second to 
temperature of less than thermoplastic temperature of the second thermoplastic 
glue line concerned. 

[Claim 7]A transfer method of the element according to claim Iwherein 
thermoplastic temperature of a thermoplastic glue line of the above second is 
higher than thermoplastic temperature of a thermoplastic glue line of the above 
first. 

[Claim 8]A transfer method of the element according to claim 7 characterized by 
comprising the following. 

A process of heating a thermoplastic glue line of the above first to temperature 
beyond thermoplastic temperature of a thermoplastic glue line of the above first 
after the above-mentioned element and a thermoplastic glue line of the above 
second have touchedand enabling exfoliation of the above-mentioned element 
from a thermoplastic glue line of the above first. 

After the above-mentioned element and a thermoplastic glue line of the above 
second have toucheda thermoplastic glue line of the above second is heated to 
temperature beyond thermoplastic temperature of a thermoplastic glue line of the 
above second. A process of adhering the above-mentioned element to a 
thermoplastic glue line of the above second by cooling the second thermoplastic 
glue line concerned to temperature of less than thermoplastic temperature of the 



second thermoplastic glue line concerned after carrying out melting of the 
thermoplastic glue line of the process and the above second which carry out 
melting. 

[Claim 9]A transfer method of the element according to claim 8 characterized by 
holding a thermoplastic glue line of the above first to temperature beyond 
thermoplastic temperature of the first thermoplastic glue line concerned with 
heating when cooling a thermoplastic glue line of the above second to 
temperature of less than thermoplastic temperature of the second thermoplastic 
glue line concerned. 

[Claim 10]A thermoplastic glue line of the above first is beforehand heated to 
temperature beyond thermoplastic temperature of the first thermoplastic glue line 
concerned. A thermoplastic glue line of the first substrate of the above and the 
above second which enabled exfoliation of the above-mentioned element from 
the first thermoplastic glue line concerned is beforehand heated to temperature 
beyond thermoplastic temperature of a thermoplastic glue line of the above 
second. By cooling a thermoplastic glue line of the above second to temperature 
of less than thermoplastic temperature of the second thermoplastic glue line 
concernedafter piling up a processthe first substrate of the aboveand the second 
substrate of the above on which the second substrate of the above that carried 
out melting is piled up. A transfer method of the element according to claim 7 
adhering the above-mentioned element to a thermoplastic glue line of the above 
second. 

[Claim 1 1]A transfer method of the element according to claim 10 characterized 
by holding a thermoplastic glue line of the above first to temperature beyond 
thermoplastic temperature of the first thermoplastic glue line concerned with 
heating when cooling a thermoplastic glue line of the above second to 
temperature of less than thermoplastic temperature of the second thermoplastic 
glue line concerned. 

[Claim 12]A transfer method of the element according to claim 1 wherein a 



thermoplastic glue line of the above first consists of thermoplastics. 

[Claim 13]A transfer method of the element according to claim 12wherein the 

above-mentioned thermoplastics is thermoplastics. 

[Claim 14]A transfer method of the element according to claim 1 wherein a 

thermoplastic glue line of the above second consists of thermoplastics. 

[Claim 15]A transfer method of the element according to claim 14wherein the 

above-mentioned thermoplastics is thermoplastics. 

[Claim 16]A transfer method of the element according to claim Iwherein the 
above-mentioned element is embedded at an insulating material. 
[Claim 17]ln an arraying method of an element which carries out the 
rearrangement of two or more elements arranged on the first substrate on the 
second substrateThe first transfer process that transfers the above-mentioned 
element and makes this element hold to the first momentary holding member so 
that it may be in the state where it estranged rather than the state where the 
above-mentioned element was arranged on a substrate of the above firstA 
process of hardening the above-mentioned element held at a momentary holding 
member of the above first by resinlt has a process which carries out dicing of the 
above-mentioned resinand is separated for every elementand the second 
transfer process that estranges further the above-mentioned element which was 
held at a momentary holding member of the above firstand was hardened by 
resinand transfers it on a substrate of the above secondThe second momentary 
holding member by which arrangement immobilization of the element was carried 
out by the first thermoplastic glue line as for the second transfer process of the 
aboveA process of piling up the second substrate provided with the second 
thermoplastic glue line that has a different thermoplastic temperature from a 
thermoplastic glue line of the above firstA process of carrying out the 
temperature change of the thermoplastic glue line of the above first after the 
above-mentioned element and a thermoplastic glue line of the above second 
have touchedand enabling exfoliation of the above-mentioned element from a 
thermoplastic glue line of the above firstAn arraying method of an element having 



the process of carrying out the temperature change of the thermoplastic glue line 
of the above second after the above-mentioned element and a thermoplastic glue 
line of the above second have touchedand carrying out melting postcure of the 
thermoplastic glue line of the above secondand transferring the above-mentioned 
element on a substrate of the above second. 

[Claim 18]That distance which distance made to estrange by the first transfer 
process of the above is an abbreviated integral multiple of a pitch of an element 
arranged on a substrate of the above firstand is made to estrange by the second 
transfer process of the above is an abbreviated integral multiple of a pitch of an 
element which a holding member was made to arrange by the first transfer 
process of the above temporarily [ above-mentioned ]. An arraying method of the 
element according to claim 17 by which it is characterized. 
[Claim 19]An arraying method of the element according to claim 17wherein the 
above-mentioned element is a semiconductor device which used a nitride 
semiconductor. 

[Claim 20]An arraying method of the element according to claim 17wherein the 
above-mentioned element is an element chosen from a light emitting deviceliquid 
crystal controlling elementoptoelectric-transducerpiezoelectric elementthin film 
transistor elementthin-film diode elementresistance elementswitching 
elementminute magnetic celland microoptics elementor its portion. 
[Claim 21]A manufacturing method of an image display device which has 
arranged a light emitting device to matrix form characterized by comprising the 
following. 

The first transfer process that transfers the above-mentioned light emitting device 
and makes this light emitting device hold to the first momentary holding member 
so that it may be in the state where it estranged rather than the state where the 
above-mentioned light emitting device was arranged on a substrate of the above 
first. 

A process of hardening the above-mentioned light emitting device held at a 
momentary holding member of the above first by resin. 



A process which carries out dicing of the above-mentioned resinand is separated 
for every light emitting device. 

The second momentary holding member that has the second transfer process 
that estranges further the above-mentioned light emitting device which was held 
at a momentary holding member of the above firstand was hardened by resinand 
transfers it on a substrate of the above second and by whichas for the second 
transfer process of the abovearrangement immobilization of the above- 
mentioned light emitting device was carried out by the first thermoplastic glue line. 
A process of piling up the second substrate provided with the second 
thermoplastic glue line that has a different thermoplastic temperature from a 
thermoplastic glue line of the above first of the above. 

A process of carrying out the temperature change of the thermoplastic glue line 
of the above first after the above-mentioned light emitting device and a 
thermoplastic glue line of the above second have touchedand enabling 
exfoliation of the above-mentioned light emitting device from a thermoplastic glue 
line of the above first. 

A process of carrying out the temperature change of the thermoplastic glue line 
of the above second after the above-mentioned light emitting device and a 
thermoplastic glue line of the above second have touchedand carrying out 
melting postcure of the thermoplastic glue line of the above secondand 
transferring the above-mentioned light emitting device on a substrate of the 
above second. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the lnvention]This invention relates to the transfer method of the element 



which transfers elementssuch as a semiconductor light emitting element. 
It is related with the arraying method of an element and the manufacturing 
method of an image display device which transfer the element by which applied 
this transfer method and micro processing was carried out to a larger field. 

[0002] 

[Description of the Prior Art]Nowin electronic equipment etc.what was constituted 
by arranging much a detailed elementelectronic partselectron deviceselectronic 
parts that embedded them further at an insulator like a plasticetc. is used widely. 
For examplein arranging a light emitting device to matrix form and finishing 
setting up to an image display device. . [ whether an element is conventionally 
formed directly on a substrate like a liquid crystal display (LCD:Liquid Crystal 
Display) or a plasma display panel (PDPPIasmaDisplay Panel)and ] Or 
arranging the LED package of a simple substance like a light emitting diode 
display (LED display) is performed. 

[0003]Herein LCD and the image display device like PDPsince isolation is not 
madeit is usually performed thatas for each elementonly the picture element pitch 
of the image display device vacates and forms an interval from the beginning of a 
manufacturing process. 

[0004]On the other handin the case of the LED displaya LED tip is taken out after 
dicingit connects with exterior electrodes by the bump connection by the wire 
bond or a flip chip individuallyand being package-ized is performed. In this 
casealthough arranged by the picture element pitch as an image display device 
in front of package-izing or in the backthis picture element pitch is made 
unrelated to the pitch of the element at the time of element formation. 
[0005]Since LED (light emitting diode) which is a light emitting device is 
expensivethe image display device using LED is made as for it to low cost by 
manufacturing many LED tips from one wafer. That isthe thing of an about 300- 
micrometer angle is conventionally used as the LED tip of tens of micrometer 
angle for the size of a LED tipand if it is connected and an image display device 



is manufacturedthe price of image display devices can be lowered. 
[0006]theneach element -- a degree of location ~ forming highlyand it being 
made to movemaking a large field estrange each element by transfer 
etc.andThere is art which constitutes comparatively large displayssuch as an 
image display device. For exampleas shown in drawing 15 (a)the element 83 is 
arranged to the glue line 82 on the base board 81 as shown in drawing 15 (b)the 
element 82 is taken out using the adsorption head 84and there is art which 
transfers by placing on the glue line 86 of other substrates 85. 
[0007] 

[Problem(s) to be Solved by the lnvention]By the waywhen manufacturing an 
image display device by transfer technologyan element needs to be transferred 
certainly. Efficient transfer and accurate transfer are also required. 
[0008]Howeverwhen the above methods are used and it transferssince a transfer 
process becomes complicated since two or more processes called extraction of 
the element by an adsorption headmovementand installation to a substrate are 
neededand two or more sorts of equipment is neededcost starts. When placing 
an element (i.e. when an element is mounted)the work which it places one [ at a 
time ] is neededand time is required [ that it is very complicated and ] 
dramatically. On the other handin order to shorten the mounting time of an 
elementwhen it is going to raise the working efficiency of a mounting machinethe 
problem that the accuracy of the arrangement at the time of mounting an element 
falls arises. In the present mounting machineabout 10 micrometers of the 
positioning accuracy at the time of arranging an element are a limitand the 
improvement in the positioning accuracy beyond this is difficult in the present 
structural positioning method. 

[0009]Thenit is carried out and an object for the purpose of providing the transfer 
method of the element in which the thing which was originated in view of this 
conventional actual conditionand which transfer an element with efficiently and 
sufficient accuracy is possible of this invention further is to provide the arraying 
method of an elementand the manufacturing method of an image display device. 



[0010] 

[Means for Solving the Problem]This invention is characterized by a transfer 
method of an element comprising the followingin order to attain the above 
purpose. 

The first substrate with which arrangement immobilization of the element was 
carried out by the first thermoplastic glue line. 
A process of piling up the second substrate provided with the second 
thermoplastic glue line that has a different thermoplastic temperature from the 
first thermoplastic glue line. 

A process of carrying out the temperature change of the first thermoplastic glue 
line after an element and the second thermoplastic glue line have touchedand 
enabling exfoliation of an element from the first thermoplastic glue line. 
A process of carrying out the temperature change of the second thermoplastic 
glue line after an element and the second thermoplastic glue line have 
touchedand carrying out melting postcure of the second thermoplastic glue 
lineand transferring an element on the second substrate. 

[001 1]ln a transfer method of an element concerning above this inventions. The 
first substrate with which arrangement immobilization of the element was carried 
out by the first thermoplastic glue lineThe second substrate provided with the 
second thermoplastic glue line that has a different thermoplastic temperature 
from the first thermoplastic glue line is piled upthe temperature change of the first 
thermoplastic glue line in the state where an element and the second 
thermoplastic glue line touchedand the second thermoplastic glue line is carried 
outand an element is transferred. 

[0012]Thereforein a transfer method of this elementexfoliation of an element from 
the first substrate and adhesion of an element to the second substrate are able to 
carry out almost simultaneous only by a heating cooling process by using a 
difference of thermoplastic temperature of the first thermoplastic glue line and the 
second thermoplastic glue line. 



[0013]For examplewhen thermoplastic temperature of the second thermoplastic 
glue line is higher than thermoplastic temperature of the first thermoplastic glue 
line. After an element and the second thermoplastic glue line have touchedwhile 
heating the first thermoplastic glue line to temperature beyond thermoplastic 
temperature of the first thermoplastic glue line. While heating the second 
thermoplastic glue line to temperature beyond thermoplastic temperature of the 
second thermoplastic glue line and enabling exfoliation of an element from the 
first thermoplastic glue linemelting of the second thermoplastic glue line is carried 
out. Thenit is possible by cooling the second thermoplastic glue line to 
temperature of less than thermoplastic temperature of the second thermoplastic 
glue line concerned to adhere an element to the second thermoplastic glue 
lineand to transfer an element from the first substrate to the second substrate. 
[0014]That isin a transfer method of this elementexfoliation of an element from 
the first substrate and adhesion of an element to the second substrate are able to 
carry out almost simultaneous only by a heating cooling process by controlling 
temperature of the first thermoplastic glue line and the second thermoplastic glue 
line. 

[0015]An arraying method of an element which starts this invention in order to 
attain the above purposeln an arraying method of an element which carries out 
the rearrangement of two or more elements arranged on the first substrate on the 
second substrateThe first transfer process that transfers an element and makes 
this element hold to the first momentary holding member so that it may be in the 
state where it estranged rather than the state where the above-mentioned 
element was arranged on the first substrateA process of hardening an element 
held at the first momentary holding member by resinand a process which carries 
out dicing of the resin and is separated for every elementHave the second 
transfer process that estranges further an element which was held at the first 
momentary holding member and hardened by resinand transfers it on the second 
substrateand the second transfer processThe second momentary holding 
member by which arrangement immobilization of the element was carried out by 



the first thermoplastic glue lineA process of carrying out the temperature change 
of the first thermoplastic glue line after a process of piling up the second 
substrate provided with the second thermoplastic glue line that has a different 
thermoplastic temperature from the first thermoplastic glue lineand an element 
and the second thermoplastic glue line have touchedand enabling exfoliation of 
an element from the first thermoplastic glue linelt has the process of carrying out 
the temperature change of the second thermoplastic glue line after an element 
and the second thermoplastic glue line have touchedand carrying out melting 
postcure of the second thermoplastic glue lineand transferring an element on the 
second substrate. 

[0016]ln an arraying method of an element concerning above this inventionssince 
transfer of an element is ensured [ efficiently and ] by using the above-mentioned 
transfer methodmagnifying transfer which enlarges distance between elements 
can be carried out smoothly. 

[001 7]A manufacturing method of an image display device concerning this 
inventionln a manufacturing method of an image display device which has 
arranged a light emitting device to matrix formThe first transfer process that 
transfers a light emitting device and makes this light emitting device hold to the 
first momentary holding member so that it may be in the state where it estranged 
rather than the state where the above-mentioned light emitting device was 
arranged on the first substrateA process of hardening a light emitting device held 
at the first momentary holding member by resinlt has a process which carries out 
dicing of the resin and is separated for every light emitting deviceand the second 
transfer process that estranges further a light emitting device which was held at 
the first momentary holding member and hardened by resinand transfers it on the 
second substrateThe second momentary holding member by which arrangement 
immobilization of the light emitting device was carried out by the first 
thermoplastic glue line as for the second transfer processA process of carrying 
out the temperature change of the first thermoplastic glue line after a process of 
piling up the second substrate provided with the second thermoplastic glue line 



that has a different thermoplastic temperature from the first thermoplastic glue 
lineand a light emitting device and the second thermoplastic glue line have 
touchedand enabling exfoliation of a light emitting device from the first 
thermoplastic glue linelt has the process of carrying out the temperature change 
of the second thermoplastic glue line after a light emitting device and the second 
thermoplastic glue line have touchedand carrying out melting postcure of the 
second thermoplastic glue lineand transferring a light emitting device on the 
second substrate. 

[001 8] According to the manufacturing method of an image display device 
concerning above this inventionsby the above-mentioned transfer method and an 
arraying methoda light emitting device is arranged at matrix formand an image 
display portion is constituted. Thereforeit is made highdense statei.e.degree of 
locationand a light emitting device created by performing micro processing can 
be estranged efficientlyand can be rearrangedand productivity is improved 
substantially. 
[0019] 

[Embodiment of the lnvention]Hereafterthe transfer method of the element which 
applied this inventionan arraying methodand the manufacturing method of an 
image display device are explained in detailreferring to Drawings. 
[0020]Firstthe transfer method of a basic element is explained. In this 
inventionthe element by which array forming was carried out on the first substrate 
is faced transferring to the second substratelt is characterized by forming a 
thermoplastic glue line in the first substrate and second substraterespectivelylt is 
considered as the temperature which differs in the thermoplastic temperature of 
the thermoplastic glue line (the first thermoplastic glue line is called hereafter.) 
formed on the first substrateand the thermoplastic temperature of the 
thermoplastic glue line (the second thermoplastic glue line is called hereafter.) 
formed on the second substrate. Namelyby using the difference of the 
thermoplastic temperature of two thermoplastic glue lines mentioned above in 
this inventionThe first thermoplastic glue line is changed into piasticizationand the 



state where the element by which made carry out melting and array forming was 
carried out on the first substrate can be exfoliatedand the second thermoplastic 
glue line is transferred to the second substrate plasticization and by carrying out 
melting and also making it harden. 

[0021]Here the combination of the thermoplastic temperature (it may be hereafter 
called Tb for short.) of the first thermoplastic glue line (it may be hereafter called 
Ta for short.) and the second thermoplastic glue lineThermoplastic temperature 
Ta of the first thermoplastic glue line may be lower than thermoplastic 
temperature Tb of the second thermoplastic glue lineand thermoplastic 
temperature Ta of the first thermoplastic glue line may be higher than 
thermoplastic temperature Tb of the second thermoplastic glue line. That 
isTa<Tb may be sufficient and Ta>Tb may be sufficient. When thermoplastic 
temperature Ta of the first thermoplastic glue line is lower than thermoplastic 
temperature Tb of the second thermoplastic glue linenamelywhen it is Ta<Tb 
hereafter (a 1st embodiment)When thermoplastic temperature Ta of the first 
thermoplastic glue line is higher than thermoplastic temperature Tb of the second 
thermoplastic glue line (a second embodiment) (i.e.when it is Ta>Tb)it divides 
and explains. 

[0022][A 1st embodiment] in a 1st embodiment. When transferring the element 
by which array forming was carried out on the first substrate with the application 
of this invention to the second substrate and the thermoplastic temperature of the 
first thermoplastic glue line mentioned above is set up lower than the 
thermoplastic temperature of the second thermoplastic glue linethe case where it 
is considered as Ta<Tb is explained. 

[0023]ln order to transfer the element 3 with the application of this inventionas 
shown in (a) of drawing 1 the first thermoplastic glue line 2 is first formed on the 
base board 1 used as a supply sourceand array forming of two or more elements 
3 is carried out on this. 

[0024]ln the thermoplastic glue line 2 of the above firstit is a layer which has 
character with possible plasticizing and fusing and making it harden again by 



cooling by heating to a predetermined thermoplastic temperature. And it 
becomes possible by forming the first thermoplastic glue line 2 on the base board 
land carrying out array forming of the element 3 on the first thermoplastic glue 
line 2 concerned to transfer the element 3 to other substrates simply. That isin 
order that the first thermoplastic glue line 2 may be fused by heating to the 
temperature beyond the thermoplastic temperature of the first thermoplastic glue 
line 2 concerned and adhesive strength with the element 3 may reduce itit 
becomes possible about the element 3 to exfoliate simply from the first 
thermoplastic glue line 2. 

[0025]ln a 1st embodimentit is lower than thermoplastic temperature Tb of the 
second thermoplastic glue line 5 that mentions thermoplastic temperature Ta of 
the first thermoplastic glue line 2 laternamelysets up become Ta<Tb. 
[0026]As a material of such first thermoplastic glue line 2a thermosetting material 
is preferred and thermoplastics etc. can be usedfor example. Herewhen 
thermoplastics is usedby heating the first thermoplastic glue line 2 to the 
temperature beyond a predetermined thermoplastic temperaturethermoplastics 
can plasticize and fusethe adhesive strength of the first thermoplastic glue line 2 
and the element 3 can decrease by thisand the element 3 can be exfoliated 
easily. And as such thermoplasticsHYDROXYETHERPolysulfoneetc. are 
preferredfor example. 

[0027]The first thermoplastic glue line 2 may be formed all over the principal 
surface of the side which arranges the element 3 of the base board land may be 
selectively formed in the position corresponding to an element. Howeverwhen 
carrying out spreading formation of the first thermoplastic glue line 2since the 
direction uniformly formed in the whole surface can simplify a processit is 
preferred. 

[0028]Although the thing of arbitrary materials can be used for the base board 1 
in consideration of combination with the element 3etc.what consists of material 
which shows sufficient heat resistance also in the temperature change of this 
invention according to heating and cooling constitutionallyand has the low 



expansion characteristic is used for it. And it is preferred that thermal conductivity 
uses a good thing like a metal substrate. Multilayer structure may be sufficient as 
the base board land layer structure may be sufficient as it. 
[0029]lf it can apply to arbitrary elements as the element 3 and illustratesa light 
emitting deviceliquid crystal controlling elementoptoelectric- 
transducerpiezoelectric elementthin film transistor elementthin-film diode 
elementresistance elementswitching elementminute magnetic celland 
microoptics element etc. can be mentioned. 

[0030]And as shown in (a) of drawing 1 the element 3 and the thermoplastic glue 
line 5 are made to counterand it arranges so that the second thermoplastic glue 
line 5 may be formed in the principal surface of the side used as the transfer face 
of the element 3 in the transfer board 4 and the base board 1 and the transfer 
board 4 may serve as desired physical relationship. 

[0031]Although the thing of arbitrary materials can be used for the transfer board 
4 in consideration of combination with the element 3etc.what consists of material 
which shows sufficient heat resistance also in the temperature change of this 
invention according to heating and cooling constitutionallyand has the low 
expansion characteristic is used for it. And it is preferred that thermal conductivity 
uses a good thing like a metal substrate. Multilayer structure may be sufficient as 
the transfer board 4and layer structure may be sufficient as it. 
[0032]ln the second thermoplastic glue line 5it is a layer which has character with 
possible plasticizing and fusing and making it harden again by cooling by heating 
to the temperature beyond a predetermined thermoplastic temperature. And the 
second thermoplastic glue line 5 is formed on the transfer board 4the element 3 
is allotted on the second thermoplastic glue line 5 concernedand it becomes 
possible by heating and cooling to the temperature beyond the thermoplastic 
temperature of the second thermoplastic glue line 5 concerned to transfer the 
element 3 to the transfer board 4 simply. 

[0033]ln a 1st embodimentit is lower than thermoplastic temperature Tb of the 
second thermoplastic glue line 5namelythermoplastic temperature Ta of the first 



thermoplastic glue line 2 mentioned above is set up become Ta<Tb. 
[0034]As a material of the second thermoplastic glue line 5like the first 
thermoplastic glue line 2 mentioned abovethermoplastics is preferred and 
thermoplastics etc. can be usedfor example. When thermoplastics is used as a 
material of the second thermoplastic glue line 5hereBy changing conditionssuch 
as a molecular weight of resinand a kind of resinit is important to choose 
thermoplastics so that thermoplastic temperature Ta of the first thermoplastic 
glue line 2 and thermoplastic temperature Tb of the second thermoplastic glue 
line 5 may turn into Ta<Tb. And when thermoplastics is usedby heating the 
second thermoplastic glue line 5 to the temperature beyond a predetermined 
thermoplastic temperaturethermoplastics can plasticize and fuseit can harden by 
cooling in the state where the element 3 was made to contact by thisand the 
element 3 can be easily transferred to the transfer board 4. And as such 
thermoplasticsHYDROXYETHERPolyurethane Polymeretc. are preferredfor 
example. 

[0035]The second thermoplastic glue line 5 may be formed all over the principal 
surface of the side which arranges the element 3 of the transfer board 4and may 
be selectively formed in the position corresponding to an element. Howeverwhen 
carrying out spreading formation of the second thermoplastic glue line 5since the 
direction uniformly formed in the whole surface can simplify a processit is 
desirable. 

[0036]As shown in (b) of drawing 1 when transfernngit is in the state to which the 
base board 1 and the transfer board 4 were made to pile up and stick by 
pressure by position relationsRaise ambient temperature to temperature Tc 
(Tb<Tc) more than thermoplastic temperature Tb of the second thermoplastic 
glue line 5it is made to plasticize by heating the both sides of the first 
thermoplastic glue line 2 and the second thermoplastic glue line 5 to temperature 
Tc more than thermoplastic temperature Tb of the second thermoplastic glue line 
5and melting is carried out. Therebythe adhesive strength of the first 
thermoplastic glue line 2 and the element 3 decreasesand it changes it simply 



into the state where it can exfoliate. 

[0037]Subsequentlyin the state where the base board 1 and the transfer board 4 
were made to stick by pressure by position relationsit is more than thermoplastic 
temperature Ta of the first thermoplastic glue line 2and ambient temperature is 
reduced to the temperature Td (Ta<=Td<Tb) of less than thermoplastic 
temperature Tb of the second thermoplastic glue line 5. 
[0038]At this timesince ambient temperature is made more than thermoplastic 
temperature Ta of the first thermoplastic glue line 2the first thermoplastic glue 
line 2 is in a molten stateand it changes the adhesive strength of the first 
thermoplastic glue line 2 and the element 3 into the reduced stateand changes 
the element 3 simply into the state where it can exfoliate. On the other handsince 
ambient temperature is carried out as for less than thermoplastic temperature Tb 
of the second thermoplastic glue line 5the second thermoplastic glue line 5 is 
hardened. Heresince the element 3 is in contact with the second thermoplastic 
glue line 5the second thermoplastic glue line 5 will be hardened where the 
element 3 is pasted upandas a resultthe element 3 adheres to the transfer board 
4. And the transfer board 4 is removed from the base board 1 by cooling the 
second thermoplastic glue line 5 to ordinary temperaturethe element 3 adheres 
to the transfer board 4 certainlyand transfer completes it. 
[0039](c) of drawing 1 shows the state where the transfer board 4 was removed 
from the base board land the element 3 is transferred on the thermoplastic glue 
line 5. By the abovethe element 3 can be transferred from the base board 1 to 
the transfer board 4. 

[0040]ln the transfer method of the element which applied above this 
inventionsBy facing transferring the element 3 and controlling the temperature of 
the first thermoplastic glue line 2and the temperature of the second thermoplastic 
glue line 5The element 3 can be transferred from the base board 1 to the transfer 
board 4 using the difference of the thermoplastic temperature of the first 
thermoplastic glue line 2and the thermoplastic temperature of the second 
thermoplastic glue line 5. 



[004 1 ] I n the transfer method of this elementonly by heating or a cooling 
processnamelysince exfoliation of the element 3 from the base board 1 and 
adhesion of the element 3 to the transfer board 4 are possibleFor 
examplememberssuch as an adsorption head and a black light which is needed 
when the material of an ultraviolet-rays reaction type is usedare unnecessaryand 
the element 3 can be easily transferred by very simple composition. For 
examplein using the material of an ultraviolet-rays reaction typeexcept that a black 
light is neededsince it must irradiate with ultraviolet rays from the rear face of a 
substrateit is required for a substrate to be transparent and an element cannot be 
transferred using an opaque substrate. Since an element can be transferred to it 
only by control of the temperature of heating or the cooling process 2i.e.the first 
thermoplastic glue lineand the temperature of the second thermoplastic glue line 
5 according to the transfer method of this elementWhen an opaque substrate is 
usedtransfer of the element 3 is possibleand the element 3 can be transferred 
easily. 

[0042]And since the transfer process is simple and positioning of an element can 
carry out easily and certainlya position gap of transfer elements etc. do not arise 
and an element can be transferred with sufficient accuracy. The element 3 which 
serves as a standard among the elements which serve as a transfer objectfor 
example is decidedsince other transfer elements are put in block and it is 
positioned by the position by positioning only this element to a positiona gap of a 
mounting position does not arise for every elementand an element can be 
transferred with sufficient accuracy. 

[0043]Since exfoliation of the element 3 from the base board 1 and adhesion of 
the element 3 to the transfer board 4 are made almost simultaneous in the 
transfer method of this elementtransfer of the element 3 can be realized in a 
short timeand large shortening of mounting time is possible. 
[0044]ln order to adhere an elementwhen the material of an ultraviolet-rays 
reaction type is usedsince it is difficult for it to make an element exfoliate again 
once it hardens the material of an ultraviolet-rays reaction typeit is difficult to 



transfer the transferred element 3 to other substrates again. Since the 
thermoplastic glue line 5 is used for adherence of the element 3 by the side of 
the transfer board 4 by the transfer method of this element to itFor examplein the 
case where he would like to correct the transfer position of the element 3the case 
where the element 3 has exfoliated by a certain causeetc.by reheating the 
thermoplastic glue line 5it is possible to exfoliate the element 3 and it is also 
possible to transfer the transferred element 3 to other substrates again. 
[0045]Thereforeadherence [ according to the transfer method of this element ] of 
the element 3 on the base board 1 And transfer of the efficient and accurate 
element 3 is attained by using the first thermoplastic glue line 2 and the second 
thermoplastic glue line 5 for adherence of the element 3 on a transfer 
boardrespectivelyand using the difference of the thermoplastic temperature of the 
first thermoplastic glue line 2and the thermoplastic temperature of the second 
thermoplastic glue line 5. 

[0046]ln the abovealthough the both sides of the first thermoplastic glue line 2 
and the second thermoplastic glue line 5 were heated to temperature TcWhat is 
necessary is for what is necessary to be just to overheat to the temperature 
which the first thermoplastic glue line 2 concerned plasticizes and dissolvesand 
just to heat the first thermoplastic glue line 2 in this inventionto the temperature 
more than thermoplastic temperature Ta of the first thermoplastic glue line 2 
concerned. Thereforeit is not necessary to necessarily heat to temperature Tc as 
mentioned above. 

[0047]Ambient temperature may be raised by not being limited especially as a 
method of raising ambient temperature to Tcheating according to the heat source 
of oven etc.and spraying warm air. And the method in particular of reducing 
ambient temperature to Td may not be limitedeithernatural air cooling may be 
sufficientand ambient temperature may be compulsorily reduced by spraying cold 
blast. Howeverwhen working efficiency is taken into considerationit is preferred to 
carry out forced cooling with cold blast etc. 

[0048]ln the abovealthough the case where ambient temperature was risen or 



reduced to a predetermined temperature was explained to the examplethis 
invention is not limited to this. That isit is important to control the temperature of 
the first thermoplastic glue line 2 and the temperature of the second 
thermoplastic glue line 5 in this inventionand the method of the control is not 
limited. Thereforethe temperature of the first thermoplastic glue line 2 and the 
temperature of the second thermoplastic glue line 5 may be controlled by heating 
or cooling the base board 1 and the transfer board 4for example instead of rising 
or reducing ambient temperatureas mentioned above. 
[0049]ln the aboveafter piling up the base board 1 and the transfer board 4the 
first thermoplastic glue line 2 and the second thermoplastic glue line 5 were 
heatedbut after heating the first thermoplastic glue line 2 and the second 
thermoplastic glue line 5 beforehandthe base board 1 and the transfer board 4 
may be piled up. Also in this casethe same effect as the above can be acquired. 
[0050]When reducing the second thermoplastic glue line 5 to temperature Te in 
the abovethe first thermoplastic glue line 2 is heated if neededand it may be 
made to hold the temperature of the first thermoplastic glue line 2 to the 
temperature more than Ta. 

[0051 ][A second embodiment] in a second embodiment. When transferring the 
element by which array forming was carried out on the first substrate with the 
application of this invention to the second substrate and the thermoplastic 
temperature of the first thermoplastic glue line mentioned above is set up more 
highly than the thermoplastic temperature of the second thermoplastic glue 
linethe case where it is considered as Ta>Tb is explained. 
[0052]ln order to transfer the element 3 with the application of this inventionas 
shown in (a) of drawing 2 the first thermoplastic glue line 2 is first formed on the 
base board 1 used as a supply sourceand array forming of two or more elements 
3 is carried out on this. 

[0053]ln the thermoplastic glue line 2 of the above firstit is a layer which has 
character with possible plasticizing and fusing and making it harden again by 
cooling by heating to the temperature beyond a predetermined thermoplastic 



temperature. And it becomes possible by forming the first thermoplastic glue line 
2 on the base board land carrying out array forming of the element 3 on the first 
thermoplastic glue line 2 concerned to transfer the element 3 to other substrates 
simply. That isin order that the first thermoplastic glue line 2 may be fused by 
heating to the temperature beyond the thermoplastic temperature of the first 
thermoplastic glue line 2 concerned and adhesive strength with the element 3 
may reduce itit becomes possible about the element 3 to exfoliate simply from 
the first thermoplastic glue line 2. 

[0054]ln a second embodimentit is lower than thermoplastic temperature Tb of 
the second thermoplastic glue line 5 that mentions thermoplastic temperature Ta 
of the first thermoplastic glue line 2 laternamelysets up become Ta>Tb. 
[0055]As a material of such first thermoplastic glue line 2thermoplastics is 
preferred and thermoplastics etc. can be usedfor example. Herewhen 
thermoplastics is usedby heating the first thermoplastic glue line 2 to a 
predetermined thermoplastic temperaturethermoplastics can plasticize and 
fusethe adhesive strength of the first thermoplastic glue line 2 and the element 3 
can decrease by thisand the element 3 can be exfoliated easily. And as such 
thermoplasticsHYDROXYETHERPolysulfoneetc. are preferredfor example. 
[0056]The first thermoplastic glue line 2 may be formed all over the principal 
surface of the side which arranges the element 3 of the base board land may be 
selectively formed in the position corresponding to an element. Howeverwhen 
carrying out spreading formation of the first thermoplastic glue line 2since the 
direction uniformly formed in the whole surface can simplify a processit is 
preferred. 

[0057]Although the thing of arbitrary materials can be used for the base board 1 
in consideration of combination with the element 3etc.what consists of material 
which shows sufficient heat resistance also in the temperature change of this 
invention according to heating and cooling constitutionallyand has the low 
expansion characteristic is used for it. And it is preferred that thermal conductivity 
uses a good thing like a metal substrate. Multilayer structure may be sufficient as 



the base board land layer structure may be sufficient as it. 
[0058]lf it can apply to arbitrary elements as the element 3 and illustratesa light 
emitting deviceliquid crystal controlling elementoptoelectric- 
transducerpiezoelectric elementthin film transistor elementthin-film diode 
elementresistance elementswitching elementminute magnetic celland 
microoptics element etc. can be mentioned. 

[0059]And as shown in (a) of drawing 1the second thermoplastic glue line 5 is 
formed in the principal surface of the side used as the transfer face of the 
element 3 in the transfer board 4. 

[0060]Although the thing of arbitrary materials can be used for the transfer board 
4 in consideration of combination with the element 3etc.what consists of material 
which shows sufficient heat resistance also in the temperature change of this 
invention according to heating and cooling constitutionallyand has the low 
expansion characteristic is used for it. And it is preferred that thermal conductivity 
uses a good thing like a metal substrate. Multilayer structure may be sufficient as 
the transfer board 4and layer structure may be sufficient as it. 
[0061]ln the second thermoplastic glue line 5it is a layer which has character with 
possible plasticizing and fusing and making it harden again by cooling by heating 
to the temperature beyond a predetermined thermoplastic temperature. And the 
second thermoplastic glue line 5 is formed on the transfer board 4the element 3 
is allotted on the second thermoplastic glue line 5 concernedand it becomes 
possible by heating and cooling to the temperature beyond the thermoplastic 
temperature of the second thermoplastic glue line 5 concerned to transfer the 
element 3 to the transfer board 4 simply. 

[0062]ln a 1st embodimentit is higher than thermoplastic temperature Tb of the 
second thermoplastic glue line 5 that mentioned above thermoplastic 
temperature Ta of the first thermoplastic glue line 2namelysets up become 
Ta>Tb. 

[0063]As a material of such second thermoplastic glue line 5thermoplastics is 
preferred and thermoplastics etc. can be usedfor example, s - herewhen 



thermoplastics is usedby heating the second thermoplastic glue line 5 to a 
predetermined thermoplastic temperaturethermoplastics can plasticize and fuseit 
can harden by cooling in the state where the element 3 was made to contact by 
thisand the element 3 can be easily transferred to the transfer board 4. And as 
such thermoplasticsHYDROXYETHERPolysulfoneetc. are preferredfor example. 
[0064]The second thermoplastic glue line 5 may be formed all over the principal 
surface of the side which arranges the element 3 of the transfer board 4and may 
be selectively formed in the position corresponding to an element. Howeverwhen 
carrying out spreading formation of the second thermoplastic glue line 5since the 
direction uniformly formed in the whole surface can simplify a processit is 
desirable. 

[0065]lt is made to plasticize first when transferring by heating the first 
thermoplastic glue line 2 to temperature Te (Ta<Te) more than thermoplastic 
temperature Ta of the first thermoplastic glue line 2and melting is carried out. 
Therebythe adhesive strength of the first thermoplastic glue line 2 and the 
element 3 decreasesand it changes it simply into the state where it can 
exfoliateand it will be in the state of being on the base board 1 only by gravity 
mostly. 

[0066]Subsequentlyit is made to plasticize by heating the second thermoplastic 
glue line 5 to the temperature Tf (Tb<=Tf) more than thermoplastic temperature 
Tb of the second thermoplastic glue line 5and melting is carried out. 
[0067]Subsequentlythe element 3 and the thermoplastic glue line 5 are arranged 
face to face so that it may become desired physical relationshipas shown [ which 
were heatedrespectively / the base board 1 and the transfer board 4 ] in (a) of 
drawing 2 . 

[0068]ln and the state where the base board 1 and the transfer board 4 were 
made to stick by pressure by position relations as shown in (b) of drawing 2 . For 
exampleby spraying the cooling wind blows 6 on the transfer board 4and cooling 
the transfer board 4the second thermoplastic glue line 5 is cooled to the 
temperature Tg (Tg<Tb) of less than thermoplastic temperature Tb of the second 



thermoplastic glue line 5. At this timethe temperature of the first thermoplastic 
glue line 2 is held more than thermoplastic temperature Ta of the first 
thermoplastic glue line 2and if requiredthe first thermoplastic glue line 2 will be 
heated by heating the base board 1. 

[0069]Therebysince the first thermoplastic glue line 2 is made more than 
thermoplastic temperature Ta of the first thermoplastic glue line 2it is in a molten 
stateand it changes the adhesive strength of the first thermoplastic glue line 2 
and the element 3 into the reduced stateand changes the element 3 simply into 
the state where it can exfoliate. On the other handsince it is cooled to the 
temperature Tg (Tg<Tb) of less than thermoplastic temperature Tb of the second 
thermoplastic glue line 5the second thermoplastic glue line 5 is hardened. 
Heresince the element 3 is in contact with the second thermoplastic glue line 
5the second thermoplastic glue line 5 will be hardened where the element 3 is 
pasted upandas a resultthe element 3 adheres to the transfer board 4. And the 
transfer board 4 is removed from the base board 1 by cooling the second 
thermoplastic glue line 5 to ordinary temperaturethe element 3 adheres to the 
transfer board 4 certainlyand transfer completes it. 

[0070](c) of drawing 2 shows the state where the transfer board 4 was removed 
from the base board land the element 3 is transferred on the thermoplastic glue 
line 5. By the abovethe element 3 can be transferred from the base board 1 to 
the transfer board 4. 

[0071]ln the transfer method of the element which applied above this 
inventionsBy facing transferring the element 3 and controlling the temperature of 
the first thermoplastic glue line 2and the temperature of the second thermoplastic 
glue line 5The element 3 can be transferred from the base board 1 to the transfer 
board 4 using the difference of the thermoplastic temperature of the first 
thermoplastic glue line 2and the thermoplastic temperature of the second 
thermoplastic glue line 5. 

[0072]ln the transfer method of this elementlike a 1st embodimentonly by heating 
or a cooling process Namelysince exfoliation of the element 3 from the base 



board 1 and adhesion of the element 3 to the transfer board 4 are possibleFor 
examplememberssuch as an adsorption head and a black light which is needed 
when the material of an ultraviolet-rays reaction type is usedare unnecessaryand 
the element 3 can be easily transferred by very simple composition. For 
examplein using the material of an ultraviolet-rays reaction typeexcept that a 
black light is neededsince it must irradiate with ultraviolet rays from the rear face 
of a substrateit is required for a substrate to be transparent and an element 
cannot be transferred using an opaque substrate. Since an element can be 
transferred to it only by control of the temperature of heating or the cooling 
process 2i.e.the first thermoplastic glue lineand the temperature of the second 
thermoplastic glue line 5 according to the transfer method of this elementWhen 
an opaque substrate is usedtransfer of the element 3 is possibleand the element 
3 can be transferred easily. 

[0073]And since the transfer process is simple and positioning of an element can 
carry out easily and certainlya position gap of transfer elements etc. do not arise 
and an element can be transferred with sufficient accuracy. The element 3 which 
serves as a standard among the elements which serve as a transfer objectfor 
example is decidedsince other transfer elements are put in block and it is 
positioned by the position by positioning only this element to a positiona gap of a 
mounting position does not arise for every elementand an element can be 
transferred with sufficient accuracy. 

[0074]Since exfoliation of the element 3 from the base board 1 and adhesion of 
the element 3 to the transfer board 4 are made almost simultaneous like a 1st 
embodiment in the transfer method of this element and transfer of the element 3 
is realizable in a short timelarge shortening of mounting time is possible. 
[0075]ln order to adhere an elementwhen the material of an ultraviolet-rays 
reaction type is usedsince it is difficult for it to make an element exfoliate again 
once it hardens the material of an ultraviolet-rays reaction typeit is difficult to 
transfer the transferred element 3 to other substrates again. Since the 
thermoplastic glue line 5 is used for adherence of the element 3 by the side of 



the transfer board 4 by the transfer method of this element to itFor examplein the 
case where he would like to correct the transfer position of the element 3the case 
where the element 3 has exfoliated by a certain causeetc.By reheating the 
thermoplastic glue line 5it is possible plasticization and to carry out melting and 
to exfoliate the element 3 in the thermoplastic glue line 5and it is also possible to 
transfer the transferred element 3 to other substrates again. 
[0076]Thereforeadherence [ according to the transfer method of this element ] of 
the element 3 on the base board 1And transfer of the efficient and accurate 
element 3 is attained by using the first thermoplastic glue line 2 and the second 
thermoplastic glue line 5 for adherence of the element 3 on a transfer 
boardrespectivelyand using the difference of the thermoplastic temperature of the 
first thermoplastic glue line 2and the thermoplastic temperature of the second 
thermoplastic glue line 5. 

[0077]lt is not limited especially as a method of heating the first thermoplastic 
glue line 2 to temperature Te. That isit is important to control the temperature of the 
first thermoplastic glue line 2 and the temperature of the second thermoplastic 
glue line 5 in this inventionand the method of the control is not limited. 
[0078]Thereforewhere array forming of the element 3 is carried out on the first 
thermoplastic glue line 2May heat according to the heat source of oven etc. and 
For examplethe rear face of the base board 1That iswarm air may be sprayed on 
the principal surface of the side which could heat when the element 3 sprayed 
warm air on the principal surface of an opposite hand the side by which array 
forming was carried out and heated the base board land carried out array 
forming of the surface 3 of the base board 1 i.e. the elementand direct heating of 
the first thermoplastic glue line 2 may be carried out. 

[0079]The method in particular of heating the second thermoplastic glue line 5 to 
the temperature Tf is not limitedeither. That isit can heat like the case where the 
first thermoplastic glue line 2 is heated in the abovefor example using oven or 
warm air. 

[0080]And the method in particular of cooling the second thermoplastic glue line 



5 to the temperature Tg is not limitedeitherFor examplenatural air cooling may be 
sufficient and it may cool compulsorily by spraying fluidssuch as gases and 
watersuch as nitrogen and oxygenand ethanolon the principal surface of the side 
and opposite hand in which the rear face 5 of the transfer board 4i.e.the second 
thermoplastic glue linewas formed. Howeverwhen working efficiency is taken into 
considerationit is preferred to carry out forced cooling with a gas etc.At this timeit 
may heat in order to hold the first thermoplastic glue line 2 to temperature Te if 
neededand the method in particular of heating the first thermoplastic glue line 2 
at this time is not limitedeither. For examplethe first thermoplastic glue line 2 can 
be heated by spraying warm air on the rear face of a base boardand heating the 
base board 1. The first thermoplastic glue line 2 may be heated by heating the 
base board 1 on a hot plate for the base board 1. In this casethe first 
thermoplastic glue line 2 is heated and the second thermoplastic glue line 5 is 
cooled naturally. In this caseforced cooling of the gas etc. may be further sprayed 
and carried out to the rear face of the transfer board 4. 

[0081]ln the aboveafter heating the first thermoplastic glue line 2 and the second 
thermoplastic glue line 5respectivelythe base board 1 and the transfer board 4 
were piled upbut after piling up the base board 1 and the transfer board 4it may 
heat to a predetermined temperature. Also in this casethe same effect as the 
above can be acquired. 

[0082][A 3rd embodiment] In the transfer method of the element concerning this 
inventionSince the thermoplastic glue line 5i.e.the second thermoplastic glue 
lineis used in order to adhere the element 3 to the transfer board 4it is possible 
by reheating the thermoplastic glue line 5as mentioned above plasticization and 
to carry out melting of the thermoplastic glue line 5. It is possible to divide into 
several times and to transfer the element 3 to the transfer board 4 by reheating 
the thermoplastic glue line 5by this. 

[0083]Thenthe element from which height differs can be transferred simple on 
the same substrate by applying the transfer method of the element concerning 
this invention. As the exampleby a 3rd embodimentthe method shown in a 1st 



embodiment mentioned above is appliedand the case where the element from 
which height differs to the substrate with which the element was mounted 
beforehand is transferred is explained. About the same member as a 1st 
embodimentthe same numerals as a 1st embodiment are attached and 
explanation is omitted. 

[0084]ln (a) of drawing 3 on the transfer board 4the thermoplastic glue line 5 
which consists of thermoplastics is formedand on the thermoplastic glue line 5 
concernedthe element 7 sets a predetermined interval and is mounted. The first 
thermoplastic glue line 2 is formed on the base board land other elements 8 
which are elements of a kind which is different in the element 7 on the first 
thermoplastic glue line 2 concerned set a predetermined intervaland are 
arranged. 

[0085]Herethermoplastic temperature Ta of the first thermoplastic glue line 2 is 
lower than thermoplastic temperature Tb of the second thermoplastic glue line 
5namelyis made into Ta<Tb. 

[0086]lf the element 7 can be applied to arbitrary elements and illustratedit can 
mention a light emitting deviceliquid crystal controlling elementoptoelectric- 
transducerpiezoelectric elementthin film transistor elementthin-film diode 
elementresistance elementswitching elementminute magnetic celland 
microoptics element etc. Other elements 8 are applicable to arbitrary elements as 
well as the element 7. And let the height of other elements 8 be a thing higher 
than the height of the element 7. 

[0087]As shown in (b) of drawing 3 when transferringit is in the state to which the 
base board 1 and the transfer board 4 were made to stick by pressure by position 
relationsRaise ambient temperature to temperature Tc (Tb<Tc) more than 
thermoplastic temperature Tb of the second thermoplastic glue line 5it is made to 
plasticize by heating the both sides of the first thermoplastic glue line 2 and the 
second thermoplastic glue line 5 to temperature Tc more than thermoplastic 
temperature Tb of the second thermoplastic glue line 5and melting is carried out. 
Therebythe adhesive strength of the first thermoplastic glue line 2 and the 



element 3 decreasesand it changes it simply into the state where it can exfoliate. 
At this timesince height is higher than the element 7change the element 8 into 
the state where the upper surface of the element 8i.e.the field by the side of the 
transfer board 4 of the element 8contacted the second thermoplastic glue line 
5but. It changes the undersurface of the element 7i.e.the field by the side of the 
base board 1 of the element 7into the state where it estranged with the first 
thermoplastic glue line 2. 

[0088]Subsequentlyin the state where the base board 1 and the transfer board 4 
were made to stick by pressure by position relationsit is more than thermoplastic 
temperature Ta of the first thermoplastic glue line 2and ambient temperature is 
reduced to the temperature Td (Ta<=Td<Tb) of less than thermoplastic 
temperature Tb of the second thermoplastic glue line 5. 
[0089]At this timesince ambient temperature is made more than thermoplastic 
temperature Ta of the thermoplastic glue line 2the first thermoplastic glue line 2 
is in a molten stateand it changes the adhesive strength of the first thermoplastic 
glue line 2 and the element 8 into the reduced stateand changes the element 8 
simply into the state where it can exfoliate. On the other handsince ambient 
temperature is carried out as for less than thermoplastic temperature Tb of the 
second thermoplastic glue line 5the second thermoplastic glue line 5 is hardened. 
Heresince the element 8 is in contact with the second thermoplastic glue line 
5the second thermoplastic glue line 5 will be hardened where the element 8 is 
pasted upandas a resultthe element 3 adheres to the transfer board 4. 
[0090](c) of drawing 1 shows the state where the transfer board 4 was removed 
from the base board land the element 3 is transferred on the thermoplastic glue 
line 5. The element 7 is held with the first statein order not to contact other 
members into the process mentioned above. By the abovethe element 7 and the 
element 8 from which height differs can be transferred from the base board 1 to 
the transfer board 4 in which the element 7 was mounted beforehand. 
[0091]When the element 7 which faces transferring the element 8 as mentioned 
aboveand is beforehand mounted in the transfer board 4 transfers the element 8 



in order not to contact other members into the process of transferas mentioned 
aboveit does not cause a position gap. It is transferred by that the element 8 is 
efficient and the transfer board 4 in which it was accurate for and the element 7 
was mounted beforehand by using the difference of the thermoplastic 
temperature of the first thermoplastic glue line 2and the thermoplastic 
temperature of the second thermoplastic glue line 5 with the application of this 
invention like a 1st embodiment. 

[0092]Thereforeit becomes possible to transfer two or more sorts of elements 
from which height differs on the same substrate with efficiently and sufficient 
accuracy by using the method mentioned above. Howeverit is required to make 
the height of the element transferred later higher than the height of the element 
beforehand mounted in the transfer board like the example mentioned above in 
this case. 

[0093]Although the element 3 was explained to the example in the aboveit is 
possible for the electronic parts etc. which embedded the element at 
insulatorssuch as a plasticand carried out chip making to the element in the 
transfer method of the element concerning this invention to be containedand to 
acquire the effect same also about these as the above. As for the element 3when 
polymer materialssuch as thermoplasticsare used as the second thermoplastic 
glue line 5 mentioned abovewhat consists of polymer materialssuch as a plasticis 
preferred. For exampleit is because the combination with the second 
thermoplastic glue line 5 that consists of the element 3 which consists of polymer 
materialsand a polymer material of adhesive strengthi.e.the combination of 
polymer materialsis better than combination with the second thermoplastic glue 
line 5 that consists of the metal element 3 and polymer material. 



DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing 1] lt is an outline sectional view showing an example of the transfer 



process by the transfer method which applied this invention. 

[Drawing 2] It is an outline sectional view showing an example of the transfer 

process by the transfer method which applied this invention. 

[Drawi ng 3] It is an outline sectional view showing an example of the transfer 

process by the transfer method which applied this invention. 

[Drawing 4] It is a mimetic diagram showing the arraying method of an element. 

[Drawing 5] It is an outline perspective view of a resin formation chip. 

[Drawing 6] It is an outline top view of a resin formation chip. 

[Drawing 7] It is a figure showing an example of a light emitting deviceand (a) is a 

sectional view and (b) is a top view. 

[Drawing 8] It is an outline sectional view showing the first transfer process. 
[Dj^wjng^jlt is an outline sectional view showing an electrode pad formation 
process. 

[Drawing 1 0] It is an outline sectional view showing the electrode pad formation 
process after the transfer to the second momentary holding member. 
[Drawing 1 1] lt is an outline sectional view showing the transfer process in the 
second transfer process. 

[Dj^wjrsgjl2]lt is an outline sectional view showing the transfer process in the 
second transfer process. 

[Drawing 1 3] It is an outline sectional view showing the formation process of an 
insulating layer. 

[Drawing 1 4] It is an outline sectional view showing a wiring formation process. 
[Drawing 1 5] It is an outline sectional view showing the transfer method of the 
conventional element. 
[Description of Notations] 

1 Base board 

2 The first thermoplastic glue line 

3 Element 

4 Transfer board 

5 The second thermoplastic glue line 



6 Heat 

7 Other elements 

10 The first substrate 

1 1 The first momentary holding member 

12 Element 

13 Resin 

14 Resin formation chip 

15 The second substrate 
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vtmn*a>wm 

mxm 1 1 m-am^mssmmic^ the? #e 

t 3 IS £ «• W ? 3 C £ £#$t £ f * «?©$e¥£)£o 

C t Z®mt 1 311*11 1 E«©«?©$e¥£}£o 
[11*113] ±EfS?£±EIS=©iMttS«Ji£ 

«rafflttffi»«©»raffl£J^±©MciP&LT±IB 

fits ±E«?£±EM=©t^S!ttJg«Jf £#&Lfc 

«»?±iBit=a)MRratt»tJi«SRit=(DMRrBffi 

ffiJ»^©SftRrffltt«J*W±©«flK«:llPllftLT±IEIIZfl> 

jp-r 3 c <h tc j: y ±e*?*±ibs - ©rsftprfflit««* 
[cn#r « ii <h «• § c t <h * 3ii*ri 2 ib 

«©R?©$e¥£;£o 
Bf*514] ±EfS=©l^fflttJg*i£M 3 'RfS=© 

±Em-<7)^fflttg«)i^oi*ic j: u irs-od 

£#f& £ * * Ii*51 3 E«©*?©$e¥£;£o 
[11*515] ±EM-4MI!tt&*i£l^M 3 'Rfg 

fe±IBS-©a«i:±IBS-0DlftRrffl1t««** ; p46i 

«ic±iEm-©i»Rrfflitffi«M*iRS-©iftRrffitt« 

*i©irafflSS*}i©SS[^JPT3 c <htc<fct) ±E 

tZZt ZW&t 1-311*51 2 KB©*? ©K¥£S£. 
[11*516] ±IBS-®JftRTfflttffi«M£SRJ&-© 

£&m<tT3ii*Jl 5 EK©*?©S¥*So 

[ii*5i 7 ] ±ES-©i»Rrfflitffi«M©iftRrfflSJS 



a. ±Em-©f^ffleg*i©f^fflsScfc t J i kSON 

£££#^<>: 1-311*511 IE«©*F©i£¥£S£o 
[11*518] ±IB*?£±IBS-®JftRTfflttffi3Mi: 

# « Lfc««-p±iBS-©iftRrfflitffi«M*±iEm-© 
m-(Dm^m.^.mm3 s ±E«?£i'Jiraf g t ? 31 

li, ±IEJKF£±IEm=©»rafflttffi«M£^Lfc 

tt»-p±iBai-©«iRifflitffi«M*±iBS-©iftRrfflit 

ffi«M©«lRliBigfiW±©igfilcip|SftLT*»*-li«l 

H£JS*;i©£JSlc;£JP1-3 c £ U:«fc »J ±E«?£±E 
Jg=©i*pJSIttg«ji ic @*-r * is £ 3 c £ *• 

#^?3H*5!7 E«©«?©fE¥£>S 0 

[11*519] ±IBS"©«lRlffittffi«M*iRS-© 
iftRlfflttg«iia)SftRlfflSJS*>ia)SJSlc^SP1-3^ 

T3II *51 8 Ett©*? ©K¥*So 

[ii*5ii o] ±izm-(om?im&&mm* : ?tomm 

lc±|BS|-©«lRliBtt»««*aKS|-©«lRiaSttSNI 
Ji©^ffl;St*>i©;Stlc;£SP1-3 c t\z a V ±E« 
?£±Em=©^ffltt&*llcg«?3C££S^£ 
1-311*117 IBK©3R?©S¥*a£o 
[11*5111] ±IES|-©«lRliBttffi«**^RS- 
(7)SftpJfflttS«M(7)SftpJffl;aJS*;i(DSJS[c^JP1- 3 ffi 
lc, ±IBSI-©«lRliBtt«««*lJP«»c <fc y Ma' KM-© 

Zimt 1-311*511 OIBK®iR?©S¥*So 

14«*4frS&3 C <t£#^i: 1-311*51 1 E«©«?© 

[ii*5ii 3] ±Bm^mmmm. §mm.&m%-e 

35 3 C^ft^T 311*511 2EK©«?©Ie¥* 

[ii*5ii 4] ±iam-©i»Rrfflitffi«Mtt, ^ffl 
mm&zitz z. t&mt 1-311*51 1 ek©«?© 

[if*5ii 5] ±e»Riffltt*«sM4, jftRifflteisiB-e 

S3 C<h 1-311*511 4EK©«?©Ie¥* 

5So 

[11*511 6] ±K*ffcfc. I6»«»[cil46a$ti 
T^3C<t^1tm<t1-3il*fl1 EK©«?©Ie¥* 

5So 
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*S-©«S±lcBK>J-r3*ffl!>B5>J*SSlcfi^Ts 
±EM-<7)S*±r±EI{??WJ£ ftfetttt* y an 

m Ltcim t s« ct a u:±e*f*(E3p Lrm-<D-B# 

fi^fflBP«l«:Ba6?*«^*-ii«S-S¥iei:. ±IB 

465Ili:, ±E8lli£ -> y ? L TfS^S^fUr 

®& 5 tifc±E«?£* 5 KHfl LT±EH=<7)S*± 

li, S-®JBraffltt^Bfc:<fcoT*?#E9J@£*ft 
fcM=<7)-Bfffi8fl»^ ±Em-©&RT!Ettffi»i 

iEm-oi»Rrfflttffi«« £ #s Lfttt«T?±iBS-©r!ft 
a # 5 ±E*?*#j« ri ti ttzxmt. ±e*? t ± 

^fflttg«Jl ££fi£fls* # T ±EH=<7MS!ttJg« 

[11*111 8] ±E»-«¥ifi?lilB*-&*Bitf 
±E*-®Wfi±lcE$U*;h.fcJI6?© bf y *<DHSgiStfS 
left o Tfi y M^±EMzlE¥lfi?lilB* 

±tm^wxmv±sa-Emsmmticmm e tern 

?fl> tf y 7-4>«ttftffili ftoTMCi *®W£t 
*511 7|BK<73*?<73IB5'J*;£o 

[ii*5i i 9 ] ±mk^m\m*mw*m^tz*m 

EM*3S. 

[ii*5i2o] ±xm^\mfm^, «h«p*?, 
xnmmm^ e«r?, ssih^y-77^*?, an 

»?S«Ci:*!|$«i:-r«ll«)S1 7EK©*F©E5U 

[11*51 2 1 ] #gftSS?£^ h V 7 XttlcIBB LfcH 

E«Wilt?fl«E5iJ*ftfe«JI6«fc y teHF^ Lfctt® £ ft * 
cfc a [c±Efg3'c«?^lE¥ LTm-(73-Bf «&fflSP«lc 

is <h , ±iasiig* -> LTfg^«?sic»iit 

5 ;ftfc±E»3fc*? 5 [cH^ LT±ES-©« 
SI*. M-<7Mfflttg*i[CcfcoT±E#§ft«?# SB 

5U@s* ftfes - ©-us i: , ±tsx-(om 
«st«*«iia±E«=©asi:*s*t^t)-e*is 



±E«3fc*?£±ES-®!»RrfflttSaiMi:#ffiL 
fett»?±ES-©l»Rrffl1tffi«M*MEft*-iiT± 
ES-© J»Rlfflttffi«M 5 ±Efg3'c«?^i'Jii^f I £ 

-rsiet. ±Efg^«?<h±Em=(7)ii^ffleg«ji 
t mt l fcttM ?±es=® jf&RifflttsaMi * : ,%mmt 

*-&T±ES-OJSftRrfflttfi»M**lBitBEft LT±E 

«3t«?*±Eii-©s«±i«:S¥-r«iei:*wr« 

[000 1] 

«t y i^««ice¥**i*F©E9J75S£<J: tfH 

[000 2] 

[«£*4>*£ffi] US, m?$t3§#lc£^TW:, Wfflftil 
9 y 7 ©«t a ftl^ttlcSa&^ttFSftSSfc^SSB 

50 r * c t ic «t y titc *» a) £te < ffl ^ 5 nr ^ 

So 0Jjt«\ SSiat^^hy^XttlcEWLTHftS 

/Txfflncfi*±tf*«^iEtts sas. $ H B H a/Txgi (l 

CD : Liquid Crystal Display) ^T^X^tV 7.7V 
-f/\°*;l/ (PDP : PlasmaDisplay Panel) rotates 

[0 0 0 3] CCT, LCD, PDP©a*H«a^g 

Bici50NT(i, »?»li*^^^fto^/c46^c N M^7p-fe 

7 © a «] *^ 5 ft (i^ roH^S/TxglCDiii* tf y /c 

[0 0 0 4] L ED^V77K0)ii^[cli N L 

E D^y 7^^<-»^t[cixy fflU fHSUlC7-r-^— 

#v ix u 7 y y 75Fy zf\z&z>i%yyfflmz * y 
^gprntiics^ u /\°y ^— ^fb*na z.tm^t\T 

O^So /\°y^-v» , ftrotu^L<lift[cH®a 
/TsSSi: LTroHRtfy^tclB^O^tiSAv C(75H«tf 

[0 0 0 5] LED (fg^^VTh- K) 

^*MJfT«ci:lc<fcy L E D^ffl^fcH^/TxSB^ 
fiaxi»lc?#a. Tftfo-^ L EDfy^d)*t#* 
fi£5l^ 3 0 0 m mft©«E>©*»+ M mft (7) L E D 9 y 7 

[0006] * C rft«?^»fflSS < AM u ft«? 

aKSSfl^y. fiOTtHf, 01 5 (aHoTxT^at^-x 
SC8 1 ±0>&M 8 2 IE*? 8 3 ^IBB U 11 5 
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ytfJU ffi©a«8 5©ffi«M8 6±l«:11<ci:l«:<fcy 
[0007] 

imHm&L&sttzwmi tea?, wmmz 

[0008] LfrLSffS* ±5EflDJ:aft*SS*ffl^fe 
qftit'vy R«:<j:a*?©ixy 

<k%3fc#$E¥lS#«3t££y, «i£«<7)ISfi 

«T * RW)E5iJ©«fiflHST-r * £ ^ a f^h i; *„ 

[0 0 0 9] *«EM\ ##3ffift4>£tttti 

g»7)Sii*)£^jf far 

[0 0 10] 

-om^m^smm tmr+z m^m^m^Mt « s - © 

«?^m=(75SS±[c|E¥1-«lS £ £W f * C £ 
[0011] JK±©J:aft*«Wlc«*ilt?flME¥*SS 

[0 0 12] LfctfoT, C©iR?©S¥*Slcfi^T 



[0013] fioxtf, s-©i»Rrfflitffi«M©iftRrffls 
l rm-o)iftRifflttg«ii # s rtii 1 t % t 

[0 0 14] -rftfo^ EflWR?fl!>IES*SSlE6i/ k T 

%m.*mmzztic& y % s©*?®*! 
[0015] tt±©a«*jsar*fea6ics *f8 

«fc«**?®BWaSI*s «-fl!)«S±lEE5U*nft 
icfi^T* *-flD»BLh?±IE*ftfEW*ftfettll<fc 

y liUFa Lfctt«<k ,1: a [c*?£Ie¥ lth-©- 

<k£W U Sf=$E¥ieti, Sf-(7)^fflttffi«JilCcfc 

-3 xm^-mmm^iEt\tzm-(D-nunm^ut, m 
«ii^5»?^iijiipit^i-«is<k, «?<km=©ii 

[0 0 16] W±©«fcaS*«Wlc««ilt?©E5iJ*S 
lcfi^T(*» ±KIEf*£*Jll/'*E <k[Ccfc yiR?©S 

[0 0 17] *fg0S[c^H®a^SB©M^ 
*5Sti. fg^*?^ 7 h y ^XtttcEB LfcHftSiSS 
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TS-©«S±lcS¥-T«S-S¥iei:*WU m= 

£ s=® Jf&RifflttsaMi £ #jg Lfttt«T?s-©r» 
safta^soiiRrtifc-raiH^ #sftfs?£m=<7) 

[0 0 18] J}U©<fc5S*BElcffi*H«S/^6H© 
WJS3&5Sm<fcn«r. ±BK¥£)£, E5'J£)£K<fcoT#g 

DO C fctf £Sttff*Wc*#*;fi 
5= 
[0 0 19] 

[0 0 2 0] 9bt\ S*£S**F©K¥*)£U:^T 

f^ilSJt <k &mn «ss £ * ft* c £ * « 0 
mmm&mmttmits asm* # -cm-ross-kicE 

[0021] ccT?, j&-®J»RTfflttsaMi axT, t 
aii«a!-r«e:i:fl«s«o ) &t>m=<7M?SttJg*i 
(om^m^s. axT, Tbtisai-rscttfss. ) © 

*fes *-©j»RnBffifttji©ifcRnasMiTatf 

l\ T&fo"^ Ta<Tbft6<, $fc, Ta>Tb 



a m&-<m^ms£Mm<vmmsmj b <t y t,®^ 

tftfeST a <Tb (S1®SU6®J& 

i» m-oJSftRrfflttffi«M©i»Rrffl*ssTafl«s- 
©«iRiiBttffi«MoiftRrffl*ssT b <fc y tB^ii^, t 

SWTa>Tb ?S««^(S-©SIJfi©JKJI6) <k 

[0022] [mi ®5Ufc0j&«] m i (D-mmm-e 
it. *mi*mm LTm-cDmm-ticmywmzntcm 

•Sfi«tyt»fi<RSLfc«^ -r&fo5Ta<Tb£L 

[0 0 2 3] *«l£*3fifllLTi*F3£K:rf*U:H:, 
H1ffl(a)lc^-r«t5lc. sr. §aS«i:ft*^-X» 

[0 0 2 4] ±fBm-0)iftRlfflttg«ii 2 tit. m&<0 

mzm^mzmmz c t ict y rjsul am* u »sp 

ftS17?64. -?" LT\ ^-XSfi 1 ±lcm-0)i*Rl 
l!tt£«Jl 2 £JTM U SR»-©*&RT!Htttt»i 2 ± 
IE*? 3 «E9>J»J8r * c <k lc<fc y % 3 &ffi¥tifiti 

®WEiciE¥T*EfctfRriii£ft*o rafcSs at— <o 

MRTflttS«« 2 tt, iBfll-a>MRriBtt»M 2 

3£©J£»73!(MB**-*fc«k jS?3£JS-©SfcpJffltt 
&M 2 5 ffimicfiJIII- 5 C <k j^RTfE t ft «o 

[0025] mi flMMfcflWBtKcas^Ttts m- 

roi^IttSfl 2 ©SftpJfflSJST a ssi-© 
SftRjfflttffi«M 5 ©SftpJfflSJS T b «fc y fcffi < , 1" ft to 
"5, Ta<Tb<k^5cfcaicig^r^o 

[0026] croj:^ &m-ro^Rj!Sttffi«Ji 2 ©*m 
<kLTtt, mwitmmmm-e&v, m^m 

RiiEasjj(±©jasici]03ft-r« c <ktc j; y N ^ffle^ 
sgA^pjfflik, *«u c*ucj;ym-<7M!!ejg*i 

2 <k«? 3 ^ V&mtitMBM U 3 [ciiJUI- 

Tit, ffilxtfH YD ROX YETH E R N P o I y s u 
I f o n e*AW®r$«o 

[0027] m-(7)ii^ffleg«ji2ii, ^-x 

Sfi 1 ©*f 3 ^E5'J1-«ffliJ(7)±H(7)^H^flM LT^ 
[0 0 2 8] ^-XSSI li. US? 3 tflMi*^b-&« 
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5S«t0*fflL^. -?" LI, #JlSffi«©J:-5^5 

[0 0 2 9] H?3i:LIW:, «a©*fi«:jiaffl-r*c 
£#It, 09iiVf *SSfcf, «3ft*?, $H»Si?, 

missus?, urns?, «Hr-^>^x*iit?, am 
mis?, w>m¥m : f-ii£&mfzzt&?zzo 

[0 0 3 0] -?- LI, HI G>(a)lEjST<fcaiE, $e¥S 

£#ffia©ffill!8ffii:«:*<fc5^ *?3 £&pT!Ettffi 
«M5i:**HRi*-liTE11-r«c 

[0031] iE^8«4[i, it? 3 tvmfrtt-emz 
ft3t>©*fflL"«o f li, ^iss#<7)<fca^iiejf 

«4M\ HIS7«ft<, HUMUS?* Al\ 
[0 0 3 2] ft=<DJKtRTiB1£S*JI 5 ffiftDMpT 

L, JMPT * c i: lc <fc y If AO! f b* Hi * c t 

*tt«*wr*«T»a5*. ^li, g¥««4±icm- 

J15±KiS?3£iaL, SRS=©»RTfflttJg«*5© 

ssftRiffisgjsu-toosjsicjipiSft l, >$®t % zticzvm 

? 3 £fgm lc $e¥S« 4 Ic $e¥T 3 C <!: A^tl<!: % *„ 
[0 0 3 3] $fc, Sl©*Jfi©JK88lcfi^T^ ±5B 

Ltcm-(Dm^M&mmm2(Dfmm%!S.T a £is=© 

5, Ta<Tb<!;%3<fc-5l;:l8£T 3o 

[0034] s-©i»Rrfflit««* soDtmi: li«, 

S-©l»Rrffl1tS«*5 0Dtmi:LT 
fflflg0«S*0*tt££x*e:£U:<J:y, Sg-©»RTffi 

2 (om^ms&T a ts-©i»Rrfflit««* 5 

mmmitzzt&mwc&Zo ^li, arafiiss 
flg^ffl^feii^ictt, s^oarafflttsaw 5 

tt» I^iP -T « C i lc <fc y BEft U *? 3 £f E ¥*« 4 
iaWKcK¥T*cfcff?#3. Li, 
pSWUmt LTtts fljltfHYDROXYETHE 
R, Polyurethane Polymer 



[0035] $fc, 5 a, $ E ¥S 

fi 4 ©HE? 3 £E5Uf « ffl!l©±E©£E icJ&S L I £ 

£EKi§-lcffMT3;fr#7n-fex£ffiBg<bT 
[0 0 3 6] iSlHcPSLIli, i1(D(b)^U5 

ffittg«Jl 5 ©iftpJfflSJST b J-X±©SST c (T b < 

t c ) ic±#*-t±, jg-©ifcRjffleg*i 2 

Rjffitt&Wi 5 t ©J»Rlffl1tffi«M 5 ©& 

Rjassg t b jx±©sjs t c icipisft-r « c i: ic <fc y Riffl 
<b*-ti, ««*-a:*o cfticty, jg-©ira!!ejg« 

Jl 2 £|f?3 i©M*l±15SL, lHmic«flliRltlS« 

[0037] &^t\ ^-xsfii t^mmAt^ 
m^m^m^m i ©aRjaasfi t a j.x±i$ y jg=©i& 

pJfflttJ&Mi 5 ©SftRiaBSfi T b *;i©£S T d ( T a 
^Td<Tb) *TffiT*-li*. 

[0038] m-<Dm*im.®.mm 2 a, s 

H«i«tfll-fl!>lfcRratt»«* 2©J»rTSISJST a 
±^*tillN§fc46^1SttS|[c$y, JB— 0Dj»RT!Htt» 
M 2 tK? 3 t (7)g«7D (ifiiJS Lfc $ S(75ttSi t * 

ft, m*3mmfcMmesm%ymtztiT^z, - 

m=rosftpjfflttffi«^5(i, mmm%Mifm-(Dm 
■QWtesmm 5<7)Sftpjffl;ajST b*>i<t^ftIo^afc46 

SlibT^o cct, m=rosftpJfflttffi«M5icli, 
3A^LI^5/c46, m=roSftpJfflttffi«M 5 li, JR? 

3^g#L/c«Sli5iibrac<ktc^y, Ie 
¥Sfi4lc*?3A^#^ft^ 0 ^LI, $e¥SS4^ 

^-xs«i^5*jtfLBiy, se-a>i»Rrfflitffi«M 5 

*Jg-S £ I^SPT 5 c <t J: y «? 3 li5il|[clE¥SS 
4lcg]#^ft, 6fff^7t5. 

[0039] laiaxdttx iE¥8*4£^-xs*i 

3B»6«tf LIX^fcttH^^T^roi, ^fflttg«Jl 5 
±lCjS?3#$E¥*ftI0^ o tt±lC<fcy» «?3^ 
-XSffi 1 frS$E¥Sfi4'\!E¥-t3 C ifl«?*«o 

[0040] «±ro «fc o ttmrnzmm Lfcm?(D$£w 

*;Slci3^Ili, «?3^Ie¥T«[e^LI, 

*SlfflLT*f 3*^-XSSl ^5Ie¥SS4'\|e¥ 
[00 4 1] TSfo^ c©«?©lE¥*;£tci3^i 
5©«?3©fiJli<!:, lE¥SS4-\©«?3©g#A^ 



(7) 



&ra 2003-29656 



*g?«& y , #%icmm%mmic*. v mmm? 3 am 

LI, £©|{?©fE¥£;£[c<fc;W4, ADlSfk SlXtt* 

£S=®J»Rrfflteffi»i 5 ©ss©$ij§p©^ii?©iE 

[ci3^T^«?3(7)$E¥*^7SU, ffimicilt? 3© 
[0 0 4 2] ^LT, K^P^XtflBHTPfcactfr 

(Dm^oifrzmfeMmfcim&ttt % z. <t y^© 
*?©iE¥£ffa c 

[0 0 4 3] £fc, E®*K>(ES*3S?H\ 
4£1 frS©*? 3 ©«$<!:, iE¥a«4^©*?3©g 

SUB** E £ *SBtlH©*BSSai3B«Rrfil?S 

3= 

[0 0 4 4] $fc, 3R?*@«f «fc46lc*^«fiJSSf 

Lfc«? 3 fft©s«ic $e¥T « c <!: awts 

« 0 ^tUcftLT, C©iS?©$E¥£;£-m4, $e¥SS 
4ffllJ©H? 3 ©gtttC&Rrffitt&MI 5 zm^T VZtc 
46, $JxJ4, il^3®K¥ffiI*«IELfc^*S*\ ft 
5^©JSH73lt? 3 #*» LT L$ o fc«#»lcfi^T 

14, i»Riffiitffi«JB 5 *Bipift-r * c IE «t y «^ 3 * 

[0 0 4 5] LfctfoT, £©IS?©$e¥£;£Ic <fcft 
14, ^-XSSI ±[cfcHt««?3(73ll«, St>'$E¥S 

[0 0 4 6] ££, ±IBtCi3^Tl±, S-Off&RlfflttS 

m 2&mi=<7)irafflejg«Ji 5 ©jK££S£T c $ 
214, iRS-©i»Rrfflitffi«M2fl«Rrffl{k, 



2 ©^rjhsst a jja©*ssicipisft-r fttfs 

[0 0 4 7] $/c, »HSlSJt£Tc[C±#£tf;5£3; 

hmsss- t d w&TZ-ezxm^mmfez z. t 

14£<, «jltfS«)MP?t>A<s Sfes 

[0 0 4 8] £fc, ±IBlCi50NTli, £H5i£ffi£ffi£ 
©£Slc±#, SIX HfiT*-li*«^*«9lEKW Lfc 

y, ^©»©£-;it4Pg££ft3t©?H4£0\ Lfc*^ 

yics ffiiA«^-x»fii s^$E¥afi4^ 

[0 0 4 9] S/c, ±Elcfi^T(±. ^-X»E1 £15 
¥»« 4 «k***t$t)-&fe»C«-OJftRiai14ffiJ»^ 2 

Tfr6^-Xifi1 <!:$E¥Sfi4<!:^fife^toti:T^m 

[0 0 5 0] c!f 6 ±|Blc£LNTS|-©3SftRrffl1tffi« 
if 5^;UJST e S^ffiT 14, jESSIcjSUTS 

-©i^ittsti 2 ^^oift l Tm-<Dm<mmmm 
[0051] [si-©5ijfi©^«]s-©safi©^«? 

Sfi«fcyt)S<RSLfc«^ r^to-5Ta>Tb<!:L 

[00 5 2] *fgB££MLT|{?3£!E¥-t3W4, 
H2©(a)lcST<fcak, «l&)Ji<!:^«^-XS 

m i ±ics-©3»Rrfflttffi«M 2 l, c©±[c« 

[0053] ±iBm-(7)ii^ffleg«Ji 2 <ti4, ms© 
i»RiffljBfiw±osffiicipisft-r a c t * y ^fflft, * 
it u ^jpT5 c t <fc y sssift* c <h tfRiifi? 
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jg*i 2 ±tc«? 3 zmvmmtz c tic* as? 3 
mm 2 ©i»RrfflSffijja©*ssicipisft-r a z.t\z*.*m 

1U il^3£©ffi«73#ffi»-f3fcik «?3£jg- 

©iraiiejg*! 2 frs ffimtciijiii- 5 c t m&t % 

[0054] sfc s=©sa6©jfcJSi«:a3^T«\ m- 
©iraiiejg*! 2 ojf&RifflSffiT a *sHs-r 

5, Ta>TbtS3<fcai«:RS-r3 0 

[0055] z.<D&oKm-(Dmzm i &mmm2(Dm* 
tLTit, mm, §mm.mmmm-?&v. rn^rn. 

Rffflssic ipift-r « c i ic <j: y N rsftPiffltt«(8&fl« Riffl 
^ *«u cftfc<fcyss-©»rafflttffi»«2£*? 
3 <t amsm l, St? 3 £§jg immt % z t ft 

^LT, C©<fcasr!ftprffltt«(8Bi:LTHs «o 
YDROXYETH ER, Po I ysu I f on 

e 

[0 0 5 6] tfc, ft-®fl!ftttttS*J|2(& 
SKI ©*?3*E9UT*fiffl©±E©£iBlE»J8LTt> 

ft? 3 Ztft-eZZtcMJS Ll\ 
[0 0 5 7] ^-Xfflgl fcfc, *?3 £©||*#:b-e* 

SS**>©*flH/»*o -?" LI, &Jl£««4)«J:?lc&£ 
[0 0 5 8] SS?3£LTW:, ICJiffl-TSC 

missus?, huss?, »sih5>i>'x^*?, mm 

M«?, »/Jx3fc¥i*F&2*£tf*C 
[0 0 5 9] -?- LI, 01 ©(aHc^T <fc-5lc, g¥S 
S4lc£^«iR?3©S¥Ei:S«ffl!l©±ffilcttS-© 

[0 0 6 0] lE¥SS4li, «?3<h(7)$I^^^ 

ft*t>fl>*ffll/*. -?" LT, #JlSS«(7)cfcetc»eii 
S4li, ^JiflilT^JK, i(W«JfiI M tiAl\ 

[0061] m-(D§mm.vkmm 5 <tii, meojftRi 



fflsffieu©ssu:snjf&-f * c t k <t y »h 

L, 3 c t K J: y ft£ £3 C £ #RTSfP26 
«14«*Wr«M?S«o ■?" LT, lE¥SS4±[cm= 

ji 5 ±tcis? 3 &s l, mm-(Dm^m.^.mm 5 © 
«iRiiBiafijjt±©iaaiEipiftL, nm%z tic*, vm 

[0062] $fc, si©safi©jK«ic£^Ttt, m- 

©&Rjfflttffi3Mi 2 ©&rJ8BS8T a £±£E Lfc!£=© 
iftpJfflttg«ii5(7)iapifflSJSTbcfcy £ bS<, Tftfo 
*5, Ta>Tb^^3d;a[ciSS1-3o 
[0063] £ © J: ? 6 Jg-Ojf&pTfflttgaMI 5 ©*m 

iui±, iftRiffltt«^^»®rsy, jf&Riffl 

mm^tcm^cte. m=<mpim&m*m 5 *ms© 
fSftRiiBiafiicip^-rsctict y, &Rjffitt«ni§ i ffRrffl 

ft, 3HHU Cftlc<fcy*f3i:«»*-&fettllWMP 
Z t lc«fc y 51ft L, 3 &&f £« 4 lc§ltc$ E 

<tLTli, ftjltfH YDROXYETH E R, Poly 

s u 1 f o n emmmn'&Zo 

[0 0 6 4] s/c, m-(Dm^m^.mmm 5 « % i E ¥B 

S4©K?3*E5iJt*filO©±ii©^E^fiBLTt)J» 

^lc(i, ^Elc±£j-ic^T3**Vp^x^ffiiSftr 
[0065] $ E ¥ic^Lr(i, tr, m-WiftRjffittffi 

«n 2 ^m-(Dm^m^mmm 2 ©sftpjesffiT a «± 

©SfiTe (Ta<Te) icjpjftr* C tic <fc l J Rlfflft 

[0066] m=ro^Riffleg«Ji 5 ^m=© 
m^mvtmmm 5 © ^rissss t b jju©ss t f ( t 
b^Tf) icipJSft-rscticfcyRifflfttr-ii, 

3o 

[0 0 6 7] #^7?, *tl?tliP3»Lfc^-XS«1 <t 

4 1 ^, h 2 © (a) fcif.T «t a icmSOffiflM 
«<!:S3<t a 3 <t^fflttg«Jl 5 i **fi^i LT 

[0 0 6 8] -?- LT, 02©(bHcijVr<fc5K, ^-X 
SKI tS¥«S4i:*mS©ffifll8«?E«*-iife« 
HIT, W^(i , | E ¥S«4[c^Jpa6^D5 ! :^^TlE¥S 

fi 4 ^a-r« cilery, s-©i»Rrfflitffi«M5* 

Sg-©J»Rrffl1tfi»M 5 (TMfflSST b*;i©SST 
g (Tg<Tb) $T*7$mtZ„ Z(Dt$, S-OlSftRl 

fflttg«jf 2 ©ssii, s-©i»Rrfflitffi«M 2 ©iftRi 
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[0 0 6 9] cttfcfcy* m-©iraffleffi«ji2[i, 
is-©ira!!ejg*i 2 ©irauss t a jk±£ * tir 

? 3 i Lfe $ %(wm £ * *u *? 3 # 

mmimmmmwmtznTi^ -75, h=©«irj 

fflttffi«M5H:, M=©f!^!ltt&*i5©iftRjiISjt 
Tb*»©SSTg (Tg<Tb) S^iP^^fc 46 

met*. :c?s s-©isftprfflttffi»« 5 icii, at? 

3 #jg L T 3 fc 46, !S=©«ral!ttg«JI5l±, at? 
3£ffi«LfcWP«{fc-r3E£l«:Sy, $e 
¥H4[cIf3tf@fJW„ ■?■ LI, $£¥S*4£ 
^-XSSI frSftltfLSXy. S-crSftRlfflttffiM 5 

ssss-p^s-r a c £ ic* y *? 3 (*«$(<:£¥££ 

[0 0 7 0] H 2 ©(c) 14, $£¥S*4£^-7.S*1 

^sw^Lixofcttffi^-rtc-ps y, i*^fflttg« 

■ 5±lE*?3jfHES*ihT^*. fiLtlCfcy, at?3 

3= 

[007 1] JM±0<fc5ft*»W*3MLfe»?©K¥ 
J&SSfcfi^Tt*. *?3£ii¥?3KPg?LT, m-©$i 
«1 2 ©SJl<h ft=<DJHtRT!BttS*j| 5 ©su 

[0 0 7 2] "TSfc^ C©*?©$e¥75;£K;J3^T 

a, m 1 cr>^ggcD?T$ssi:i^«ic. mm. e 1x1**97 

P*XW?A-Xli1 5©*? 3 ©«!!<!;, $S¥ 
SS 4 'VDIS? 3 <D8M& RffilTS 3 fc46, flj* ttfK* 

**ttl^**Sil*©aPttff*5-pS y, #SlcfB*«: 

me *; y mmim? 3 ©$E¥£ff a c t * «i 

ItSBtf&g £ £3 JJWc, S«©flEfr 5 Sfttt&BB 
It LS W-ftfef S 5 %^©"c\ It*l«?S^c C 
y, ^SWSaSSffl^TiR? ©S¥*f5 
^tUcftLT, £©at?©$E¥75;£ 

[Ccttii*; SL<t**jp7p-bx, m 
-©iraiiejg*! 2®£ffi£j&-0jftRrfflit8aMi 5 
©ss©»©^-<?at?©fE¥£ff a 

fl«Rrti?s y , fwmtcat? 3 ©fE¥£?3 ct#?t 

3o 

[0 0 7 3] -?■ LI, (ES7n-feXtfllMrW63Ei:fr 



[0 0 7 4] $fc, C03I?11DS1*S67H;, Si©* 
Sfe©ffJ!B^«lc^-xS«l 5 3 

$e¥ss 4^\©at? 3 (DmmmimmzKznztc 

46, SB$H-e*?3 ©K¥£SI9rf * Ciijt?t«ft 

46, sigi5H©*esii«#Rrti-p£*o 

[0 0 7 5] £fc, HE?*@3fr«fei6lc*^»fi(Sa! 
©«*4£ffl^/cJf£Wi, *^«fi(6S!©*mtt-ffiBE 
fb'T3<!:^JS«?^iyii^^3C < !:^8IL0Nfc46, Ie¥ 
Lfc*? 3 £fflS, fte©»fiicg¥-r « C £ flWPS 
3o *ftfc»LT, £©at?©$E¥£-;£r[*, Ie¥«S 

46, flxfcf, *?3©e¥ffil*«iELfe^«^ <5j 
S fr©Jf H ?at? 3 tfttllE L T L $ o lc £ l/> T 

I*, SlRliBttffi3iM5*BiP«l-r*c:i:lc«ty«iRliBtt 

saiJB 5 ^Hraa-fb. «»*-STiit?3*»ijitr*ci:fl< 

[0 0 7 6] L/c6^T, C©*?©$E¥^)Stc*;n 

i*, ^-xa«i±icsit3*?3©@#, st>~iE¥* 
«±icfc w-* at? 3 ©@«ic* n^n«-©j»RriEtt» 
«ii2so ; m=©sftRJfflttffi«M5^fflo^^, m-©ia 
RiaBtt««« 2 ©sftpjffl;ajs<!:m=©sftpjfflttffi«ii 5 
©jfftRiiBjasiiroM^jpJffltsciiicty, 

»JS©S^*? 3 ©g¥fl«Rlt6i: ft*o 
[0 0 7 7] m-©SftRjfflttS«M2^SJSTe 

jss^m^rosftpjfflttffi*^ 5 ©ss^iHfij-r « c <t ft 
mm?& y, ^©^©©^liP^^na^©^*^ 

[0 0 7 8] LfctfoT, iR?3*S-©ISftRrffl1tffiJt 
Jl 2±lcE5iM«Lfc««-p, «9>tHf*-7V»©ISjai 
lc«fcyjp|fcLT"fcS<x Sfc ^-XSS1©«H, f 
3* *5iS? 3 fl«E5iM«* tifcffliJ<!:S»ffliJ©±S[cSa 

r^m<, $fc ^-x«si©as, r^to-e«?3 

[0 0 7 9] J fc, S-©|»Rrffl1tffi3M 5 £SST f 
5, ±Klc£^TS-©JftRTfflttg»M2£SnJf&-f*« 

[0 0 8 0] -?- LT, S-©lftRrffl1tffi«M 5 ££ffiT 
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m^m^mmm 5 &&tftttikMtKttM<D£micw& 

Z.tffft£Ll\ EC*:*, j&WejSCTM— fl> 

■Etcs&^p^ttw-T^-T.s* 1 *iprsft-r* c <tic 
j; y m-©irafflejg*i 2 ^pta? * c £ # *. 

ssi £jjnfa?3c^<fcU!S-«^ffltt&«Ji2£ 
SnJf&LTfcStA, c©«#icii % H-©iWS!ttJg»i 

[0081] ±iaici5^TM\ js-©i^iitt& 
mm 2 m3m-<Dim<m.w.mm 5 ^^n^wjpiA ut 

»c^-X«E1 i:«fttK4 * 
-XWS1 fc«i*K4£*«fc$fo-&fc»Em£fl!>sl 

[0082] [ft 3 ©$%©fl3»] *SEl«:«**?fl!>IE 

icmpummmm. trit>^m-(Dm^m^mmm 5 «• 

ffl^TO^fctf), ±5ELfc <fc r> IcMSttJg*! 5 £H 

^hm? * c £ u: £ y sekcsmn L T$e¥S« 4 IcsS 

? 3 ^Ie¥T « C £ rTIB?S « 0 
[0 0 8 3] fC?, *«Wlcffi«*?©S¥*S6*JS 

ffl-rscticfcy, B*©ss«*?*^-ss±icfB 

1 ©SIJfiOJKJBi:^ UBPWlclB LTtt, IS 1 ©*Jfi©fl5 
[0 0 8 4] H3©(a)lc£^T, $e¥S« 4 ± 
IftRTfflttffiJtM 5 ±lcff? 7 #ffi£©IHW*i5^T*£ 

2 tfjgj«*tu m$&-oymw&smm 2 ±k 
*f 7 tiisssas©*? rssffi©*? 8 *m£© 

[0085] j&-©j»RrfflttsaMi 2 ©iraii 

SSTali, S-®JftRTfflttffi«M5®Jf&Rrffl£JSTb 
<fcy«E>ffi<, -fSfoS, Ta<Tbi*ftTW. 
[0 0 8 6] *?7H\ «a©*?lE3iffl , r*Ct#? 



sat?. BW?, sws^v^;***?, »n?v* 

LI, fftO*? 8©B*tt, US? 7©B* 

[0 0 8 7] K^lcRLTtt. @3©(b)(OT^J:a 
lc, ^-XSfil £K¥««4i:£ffi£©ffilg8«-PE 

©iftpJSI£JSTbJX±©£STc (T b <T c ) lc±ff 

5 tmittm-vmimmmm 5 ©iranssT b 
jx±©sjst c ictamtzztic&v ^mitm, ami 
cnic«fcy» m-a)iftRiffittg«ii2<!:«?3 

£©ffi«73l±ffi*U IHmicSHJitRlllSttlSitfftSo 

*fc, z.v>t%, *?8n % *?7«fey«b**fl<B^fe 
46, *?8©±iSs -rsbtiit?8©e¥afi4fiiij©ia 

liJg=©iftpJSItt&*i 5 icgfti LfcttJKt * ftiv* 
*\ «?7©T®, T^to^«?7 0)^-xafi1 fflO© 

a, 

[0088] ^-x*si twrnWiAMh 
sftpjfflttJg«Ji 2 ^RiiKagT a j.x±rs y 

RiaSttJ&Mi 5 ©SftpJfflSJS T b *>i(7);ajS T d ( T a 
^Td<Tb) STMETtf-S*. 
[0 0 8 9] C©<!:*, m-(7)SftpJfflttS«M2(i, » 
HM;aJS*^Rjfflttffi«M 2 oojSftRjiBjW T a J-X± «t * 

ftT^*fc»»Btt»u:isy % m-ro«ipjfflttg«ji 2 

8fl«flSmic»iJlBRlt6e:«JBi:*!h.T^*o S"© 
M5©SftpJffl;UJST b*;i<t*nT0^«fc46{I{b1-«o 

^«fe«6, m=©iftpjffltt@«ii5ii, «?8£jg#L 

fc«»-pWbt*ci:l«:Sy, ^©S^, Ie¥SS4[c 
»?3A^#*ti^ 0 
[0 0 9 0] H1©(cH±, Ie¥SS4^-XSS1 

±lc*f 3fl«e^*tlT^«o Sfex 71*. ±5EL 

fe 7p -trx* tc{-te©gp« t m&$ Z>z.t1fr± vtctb. * 

7fl*«*!h.fee¥as4ic, «?7<hs^(7)s^«« 

[00 9 1] J.X±©cfca[cLT«?8©| E ¥^Ta[c^ 
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y, at? 8A«s»«Mo»ffis<, ^#>m^7ftmmz 

[0 0 9 2] LfctfoT, ±»Lfe*3S*fflLV5Ei:fc: 
S<l^|-«S±l«:S¥-r«Ci:3B«Rrtli:e:*o fcfcU 

[0 0 9 3] ±lB^i50^Ttt«?3^JlCi^L 

5 1 Lzm^m^mmmcDm^mm 

[0094] [ft 4 ft 4 ©HfifSW^T 5 

/ci??s-is±?*f*WJ? * y msn 

Lfctt!i£%3<fc 5 l£-Bf«&fflSP«lc$E¥ U *l<>? 
-Bf ftfctufB*?££ 5 (cKIH LT 

[0 0 9 5] H4tt^ft?ftz:apgJit*S¥S6©S*« 
SI 0±[c, fi9xtf«3£il6?©<fc3S*y-1 2*«lc» 

[0 0 9 6] S-SS1 Olifi97tHf¥3Pft'?x/\ % jff^ 

1 2iim-ssi o.timmmmLfcs>(DT*3b?T ! h& 

<U f&®^±mjS*ftfcfc®£E9JLfcfcfl!>?So 

[0 0 9 7] *lcH6®(b)lt:3tr«fc3tes m-«si 
0 S&«? 1 2 #H*Wtt?,T^J&-®-ISffiftfll« 
«1 HcS¥*tu c®ft-®-B$«ftfl38Pttl lO± 



*>5JI6?1 2l±x*iRilc«E,*ft?tUI6?©IH*l£tf«<fc 
5icg¥*ft«^ x*|RilcSBSy*|Rilc«E,*ft?ft 

m-ro-Btffijtfflgpwi i±[cm-ssi 

0 #SK¥ LfcRMc jg-8ffi 1 0 ±®£8B®il6?#lilHI 

lis m-©-i$ffiftfli8M*i iro+t^xiix-hu^xtt 

l<:E*ftfc*F 1 2 (x7J|rU y*iaic*ftfft) 

fc, m-o)-Btffi^ffl&P»i i±icm-»si o±©- 

[0 0 9 8] CBi94«HEIIllDlfc 04©(c) 
HP? 1 2tiH^^tlT^^C^^6, JR?1 2g[CfS? 
JBy©«flS©ttWi»l/^y K*f&8UI< U &<7)ft 

a****®?**. Bi4©(c)icii«a/^y k 
ttBjSLTV&lA, §*?i 2©jay**iBi 3tf«a 

LiT«Mf7 7'1 4fl^«*n*„ 16? 1 2li¥ 

e±, wmm-v-f-i 4©B**icttfi-r*^ -tj 

[0 0 9 9] &ic % H4©(<0lcST<fcaic» IIz:$e¥ 
fflaw i i h y <7X«tci3* n««? i 2 £(«tBg 

»j**«y:7l 4Ci:BlclllH-r*<J:aicS-SSi 5± 
[0 10 0] c©HzK¥ieic±EHH«:^-rS¥* 

[oioi] sz^^ieics^Tt, Kgi-««?i 

2«g^fiE5 1 -y7 I l 4C-<hli^*ti, H^©<fcaic? 

*nf:fi*f ©IH*l£tf « J; a lcK¥* ft« *\ x 
\zmWs. y SiRilct^-ti^tUlt? ©IH*l£tf «<fc a [c| E 
¥*ti^ 0 mz:$E¥lS[cJ;oTI3B*tifc«?(7)eB 

^a^T«<!:, Ma'*M)|{?1 2^<7)ti°-y5 1 (7)BSMa^ 
KzlE^iaic J; o TEH* ftfc*? 1 2 O If y ? tft 
5o CC7?m-SSl OA^5m-(7)-BfffiJtfflgP«1 1 
?©lilH Lfe tf y 5F(7)ffi**£ n t U 

m sp« 1 1 ^ s mz:ss 1 5 vcomm l fe n° y ^©is* 
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m*m ttZt. HMBR<gO!)filEttE = nxm?S5t) 

[0 10 2] 5±l«Mfy^i 4Ci 

HP^tlfc&H? 1 2teW\ E»fl«fifi**i3o CCBSs 

xft#S©ett#ft*;h.*o CfflEWttftlilldWfl 2 
*^3fc#<*-Kft£©«3^?©«£l«:fcl\ pWS* 

[0 10 3] H4lC/TxLft^9Pgffi*S¥56l!:£^T 

K*«HHBa&ft£*fra z.tftT*i*, * Lzm-&m% 

LTffitt^fi*a*»Px ft # 6 ©IBHtfft Lfc 
#o I, Bft£ift£iI©$S£ U *Ir1±* #3 E £ #7? 

iH©ffiK**B-r * isff 2 ist?s y , c a ftit 

t\ £iRU:iE5@R#x«c£iift«. -rftto^ 
c c 1 o # 5H-©-Bts»ffigw 1 1 

TTOMIBLfctfy 2 (n = 2) tUI- 

©-Btffilf fflSM 11*6 m-WSL 1 5 ?4>ftn Lit M. 
y?(Dfc±m*2 (m=2) «lc-*flD«S 

2 x 2 © 4teT\ ^©=g© 1 6 EKDHs^Tftfc* 

is-ss©^^ v h£ i 60frajew3tj«±r*^ 

*ffl©=SPgffi*K¥5£-PfcJ\ ©HlfcttfS 

-K¥ie?©jit** 2 ©=n© 4 0 ts-s^ie? 

©ffi** 2 ©=H© 4 H^mMlClJO *fcfctt©It 8 0? 
8*fcC£U:ft* 0 BP^ l^|i;S¥fg***iaf««#lc 
fc^TWu (n+m) 2 = n 2 + 2nm + m27'$5C 
£#S, W2 nm@/cVg?@S^iettitf 

ft3o 

[0104] H4icsLfe=ap»t*K¥aicfi 

l^Ttt, SS?1 2£fl7tfcf$83fc*f£LTV*j(^ Cft 

ffiUf, «Hh5V-7x**?, SI^V^- 

»ft^iS?fr S««ftfclSt?£ L < tt*fl!>»$K Cti 
S©$I^b-£ft o TfcfilA, 
[0 10 5] ±IBSzK¥ieic£^Ttt, fflflg^f- 
-y7<h LTSSy&fotu -B3ffiftfl38Ptt±frSJ&=«« 

06£#HSLTIttlE?3= 

[0106] mmmm9'yy2o^ mmLzmnzn 

TV**? 2 1 0>JB>J$*W2 2?@«6fefeO!)?Sys 

messiest? 2 1 *s^-ra«^icffiffl7»#*t>fl!>-z» 



[0 10 7] Wffl&W&Vfl OttPSTfth'WflDife 
SiS^iiSiES^KitrftSo c«f(Mf'y^2 0© 

wi*5Ht©$B§£&is?2 1 ^^fecfcatc^Htc^ 
u cftswb Lt&TMvtotizif'fi/y'rm-cm 

T 3 Z. t T-m 5 ti5M?S? 0 
[0 10 8] B§¥ffitt«g2 2©HHffliJ<!:IlEffliJWi 

K2 3. 2 4*«*ti«o cnsm 

ffiAy K 2 3 , 2 4©JBfiEl±^Elc*ffi/ty K 2 3 , 2 
4 ©«*4 1 ft Z&mm^m&i/ U □ VJlft £T©9PM 

»^-yr v-??* c t Tt&mztiZo ctism 

S/ty K2 3, 2 4l± % SSttilt? 2 1 ©p* 

at n «aic* ft^ftsft-r * «t a juts y . 

&5ft«#lcl±8t|fi 2 2 ic tfT^-yl/ft ft 
[0 10 9] CC?»ffi/ty K2 3, 2 4l±ffl8BKfiE5 L 

y 72 oroasffliJ^asffliJic^ti^tiflM^nroN^ 

*\ — *©SlcH*©«S/ty K*JKfiE-r*ci:t,Rll| 
-K KKV©3o©ma^£«/i:46s 

3ose^tt^nj.x±HMLrtAi\ ma/\°-y K23, 

*fed6?a5*. tt/^K2 3, 2 4©JBttt»iE*»lc 

[0110] z(D£?r ci :m'zBm?>y7 2ozmmtz> 

ZtT\ 2 1 ©J9 y ^ffiflg 2 2 

J: o TUfiS < «S/ \°-y K 2 3 , 2 4 1 1 

^ic*?2 1 iz&^zfc^mmcnm/iv K2 3, 24 

*8lffiT»#*. «ET*<fcaic» «^ftlB^*\ S" 

«ffi/\°-y K 2 3 , 2 4^ftffl LfclB^^fia C IB 

[0 111] #tc, H7lc*«9©^apti6*S¥S-pffi 

7© (a) flWPWiBH?a5y» 07© (b) A^S0 
^©^^liGaN^fg^^V^-KrS 

y, ^j^«'+t7 7'^-i['SS±[ci£ H H H js**ti««?r$ 

^ 0 C©«fc5ftGaN3R©«31fi^<*-rai, SS^ 
JIJIT^ U— tf BWlCfc o T U-+f'7 7 7 U- V a VA^ 
L. GaN©g«A^br«Ilfe[c<!:^ftoT+t77'^ 
^S«<!: G a N^©jS*Jf©^©^HrSIiiJ^tiA^ 

[0 112] £t\ *©«Jtlco^Ttt, GaN^¥3f 
f«ifr6ft«T«U««i3 1 ±lEWWMtf;fifcAfcH 
^GaN13 2»IJtlTL^„ ftfc\ T±tt)S* 

■ 3i tixmTnLt^mmmm&L. ^nmmo 

G a N M 3 2 li * ©IftliliSIHIP LfcgP^tc MOCVD 
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S6S^lc<fcoTJKfiE#ft« 0 c(DGa NJ13 2« s JSM 

iisi«:ffiffl*na-y-77'-r^afio±iB*ciiitLfe«fi- 

[CSH (1-10 1®) rWtoftfctf^Sy 

a NJ13 2(7)fii4LfcS®(7)gP^±^l/'\^P^<D 
«y KfcLTWIT*. Ga NJ13 2<Dft§4LfcSffi 
£«5<J:5U:>£teM?£* I n G a NJi 3 3 tfffM^ft 
Tfiy, *©^miE^^*5/'>i* F-y(DG a NJ1 3 4 
tmmZtlZo F-7(DG a NJl 3 4 

KfcLTWBT*. 
[0 113] C©<fc3S«3fc#-r*-R«:fcl\ p«S3 
5tnlI3 6 S«*tlW«. pI13 5 14? 
->^AK-^GaNJ13 4±^ffM*tl«N i/Pt 
/AutfcUNi (Pd) /P t/Auf^Mlffi 
*JS«LT^*!h.« 0 nmffi3 6[itu2R<7)0,TNL£^ 
WMISIIP Lfc»#T»T i/AI/Pt/AuS^ 
LT»«*ft*. H8lCjf*T<fc5 

icTi-ft^ftJi 3 1 (ommmfrz nwmv m L*nom 

n mtl 3 6 ©fl&SHTiS/Sftfll 3 1 ©SEMcfcfc 
[0 114] E®<fc3fc«i6©GaN3fc©«3 l 6#'r*- 

«cttf?t, u — y e-i* *hrw ic suwr * c t 

[0 115] 08^501 4$?£#!HU5:# 

TKWr «o fSftSS^W^ 7 [C/Tx LfcG a N *©S3fc$f 

[0116] jtr, micBt^ic. m-s«4 1 © 

±iS±lctta«0«31fi^*- K4 2tf? h U77ttK 
»J«*ftTl , »*. «3fc#-r:*-K4 2 2 0 
/imS«i:r*Ci:tf?#*. S-SS4 1 ©flUStm 
<!: L T W:^ 7 z ^8fi£ £<7) <fc a icft^Y * - K 4 2 

« 0 a^f*- k 4 2 idt p mn% £s?t*»«*ft 

4 2li»li?*««JI6lcS«. C0DI4 2 gO&jgttfll 

x fi (Sit ■< * y i y ? v a . c © <fc a « s-s 

S4 1 £S-®-B$ffiftfl38Ptt 4 3 fcH***-&TH9U: 

/Txf <t a ic»KW^iE¥^ff a o 

[0 1 17] !S-(7)-ESffi8fflSffl4 3 (7511-8*4 1 
fcttfcTaiEtettiMMM 4£S**Jj|4 5#2Jilcft 



y ?8*£ E*m*Z c t J&-®-B$«ftfl38P 
M4 3Jz(DfiJiiii4 4(7)#iJi:LTli, 7y*3-K ~> 

-;u: pva) . #y-r = mE^m^^tn^ 

So SfcS-O-BS ffi^fflSW 4 3 (OWmm 4 5tL 

Timwifc (uv) mitmmmk mummmk m 

So H^LT^ S-®-B$«ftfl38Ptt4 3i:LT5 
£#5X»**flll\ *M»4 4£LT<K'Jf5 KB 4 
/i m5«, g»Jil 4 5 £ LT© U V5f {bSSg^SO 

[0118] m-(D-m&#mmt4 3(Dmmm4 5 
it. mtLtcmm* 5 s i*5ntfa4 5 y #g£-r* 

m^v^t- K4 2*M»MTs<taic{uB^to^*ti 

So SMbLfc«i«4 5 s i*5Htia4 5 y ffgfcT* 
JRWlc 2 0 0(imK y??U VB3EU K 

s*tt»ic-rft«s^o c©cta%7 7 7<y>h(7)^ 

K¥W*tfcl©8ifc#-r *- K 4 2 left L U— tf*JH- 
**54 1 flDMStfSISWU SR»«y-r*- K4 2^ 
m-**54 1 ^5 U-^T^U— > a LT«W 
•TSo GaN3R©«it^*-K4 2tt-9-77'-r'\'i:0 
#®r^Jl(7)Ga^^lc^ft¥TSC^^b, hbSWffi 

micfijiir^So Bsitrs u— Lrtix*->^u- 

y; SP;i£YAGU-y&£6^5ftSo 
[0 119] 9 f 7 7 7U-i 5/aV*SlfflLfei!lli 
ICJcoT, aRBSJtlcA^^fgi'c^^- K4 2liG a 

4 5ic P mti&P^^$ijrj:atcLTiE¥*nSo fs 
©u-yA^sit^n^o^itsEro^^VTh- K4 2 [co 

l^Tli, mTSg«fOii 4 5 ©BP»fl«BEft Lfe1i« s 

»ffla5«4 3fi|iJlCg?*tl«CtttSU\ ftfi, 087 
it 1 -3©«3t^-T*- K4 2/c^AWWtc U-ypsit 
*tiTl^S)b\ n tf-y^/cltii^LfcPJStcis^T^ 
H«lc«Jt^-r*- K4 214U— tfBH«*ftT^««E)© 
^fSo C(7)J;a^aJKW^lE¥[CcfcoTlifg3 1 c^V^ 

- K4 2m-Sfi4 1 ±lcE5U*ftT^«BS<fc U tlilH 
LTm-©-BSffiJtffla5«4 3 ±lcE5U*ft«o 

[0 12 0] SBt^r-r*- K4 2liS-©-BSfi^fflBP 

« 4 3 (7)ffi«f ujB 4 5 izumntcim-c\ mtv** 

- K 4 2 £f> n mffifflU (* V - KWSfflO) lc ft o T 

t^T, ««^-r*-K4 2©«iaictt«tfl& (ffiJtai) *^ 

icWi/ty K4 mffi/\°y K4 6lifg^ 

y-T*- K4 2(7)«H<!:mMW[cg^^tiSo 
[0121] 5(D%»a>flj^ LTliK*75 
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»T? 0 fro, y*kTGaN3R««y-r*-K* 
it77"r^«S^5S«S-«S4 1 frSftlULfci:* 
Wi, ^©fiJIiH^GaA^/fttiLTl^fc^ ?<DGa 
*iy?V^*Ct3CWW?a5y, N aOH*Mt 

6£/\°£-->?T So Z(Dt$(D±iV- FUDIf/f 
y Kttft 6 0 j« mfl t r a C i: *«/ \° y K 4 
6iLTU3iW*a (I TO, ZnOISa fclXH 
Ti/AI/P t/Au&£©«3B£fll^*o S^mffi 

So 

[0 1 2 2] 01 0US-©-B#ffi»fflSI!tt4 3^6» 
3fc#-T *- K 4 2 £!S=CD-B$ 4 7 L 
T, 7V-KWI (plf) fiffl©fcf7 , *-rt/5 0£fla« 
Lfett, 7V-K«H/\°y K4 9*»j«U «W»6 

Kzmmm 4 5 *^$/ v^LfettJ8*/T. lt^So 

ft^*- K4 2li*?C£fcE#tt*ftfcfcc0l;:S 
So *?#8t»5 1 (47 h VtXWD&S&tit'r*- K 
4 2£#8t?Sfc46, ¥E/^-VtLTtt«Hllc8lft 

tt«-0-l«ffiatffl»tt4 7©«E3B«Bt> 0 

[0 12 3] $/c, m - CD— Btf^ffl SP« 4 7 _h tc f U 
8iH 4 8 tffl&S* ti*o COTt'JIM 4 8 (401*1*7 y* 

A) , ?Ky*5Ktt£*ffl^TfMT*E 
m=CO-B$ffi^fflg|5«4 7(4, -Hi U^7Xf7^ 

h ?S y , U V #BS*f * tiS <hfe«7J 3BHST-T «t> 

[0 12 4] m-<7)-BfffiJtfflgP«4 3#5£-©-!$ 

4 4 £ L fc-Bf ffiJtffl 8Btt 4 3 (DUE 5 x * >7 

u— ysawr*. cwcctys ftatfio*ji4 4£L 

£ LI, Saft^f*- K4 2ttSI=fl>-ltffi8tfflaiJ#J 
4 7ffliJ[c|E¥*tl«o 

[0 12 5] TV- KflffltS/ty K4 9%&J&t 

StcpHLTW:, g«fOJ14 5(7)aE^K«75X^758 
*- K 4 2 ©HEfrlltti Lr<5t7'i7fV?' 
T3o *r (fT 7 *-/^ 0CDflM(4i*->7U-+f, is 

So EOfcSN tf7 7 *-;Wilfi3~7/imtDS*IHItt« 
^t\zt^ 0 T y— KUWi/ty KttNI/Pt/Au 
S^flMt S= ^y-»^7P-b7aii^C07U- K 
£ffl^fc^f-»?', 2 0 /LimJ-XTCOiflCO^l^ya^ 



«t3„ y &^(4Hftai^iI®HIRrtc9ffl!£ 

frssssawMM 5-??«tonfe56«y-r*- K4 2© 

*Hf*(c«c#<rSo 

[0 12 6] SBt^r-r*- K4 2*S-©-n#ffi 
ftJB8M*4 7 #SJ|=S«6 0 ■?" LI, C 

H©-ISfi8tfllWtt5 2©±iSte : W&S&-®Jf&Rrfflttffi 
«JI5 3£ffMLT;J3t, Ml MC7rsT£?lcm-<Dm 
pJfflttJ&MI 5 3 K4 2<7)±E, -rsb 

7V-KffliMffin°-y K4 9ff«5*ffl£#*flR]-f *<fc 
otcSg^tirSo *LTC©tt«-p, S-tD-BSffi^ffl 
Wtt4 7tDMSfrSU--9'3fc5 4£BH4WU M- 
©&Rjfflttffi3Mi 5 3 *SKS-£DlSftRraB1tffi«M 5 3 

So cftKiy, ffi|ji«»ijii»48*?K-ry<5 Rcfc 

y-TS KC07 7 7U-i 5/aVlc«fcy«li3t«8SLT» #n 
ft***- K4 2l»Mf77 f mft#<<*- K4 
2£tf&i»J?iJji4 5) §, SHCD-B$ffiftfll8M*5 2© 

[0 1 2 7] H=*fi6 OlC^46l|-COiiRlffl 

tt»«Ji5 5*»J«LT«5#s 01 2[C/TstJ:ati: N «t 
W&a*y7 > (fl^^Th- K4 2»U ! ffi£SIE4 5) 

H©-BSfi8$fll8»*5 2 <tJS=gffi6 0 ^IBMTSo 

c c r, m-vtmwmmm 5 3 ©nftRiiBSJST a 
1*^ m-(Dm^wtmmm 5 5 ©nftRiiBSJST b * y t 

-©i^itsfi 5 satJW-rojSftRraattsiitM 5 5 

[0 1 2 8] f LI, 01 2liI/Tx-r<ta^ SHtO-BS 
«Jtffl&W5 2 «tSI^SS6 0*m^0)ttilB8«?E« 

*-&fctttt?s »HMsas*n-©jftRrfflttffi«M 5 5 
©»RiaBia£Tbw±a>&STc (t b <t c ) tc±# 
*^ m-rosftpjfflttg«Ji5 3 <tm=(7)ii^ffleg« 
n 5 5 twii5*m-(Dm^<m.mmm 5 5 ©^ffls 

JST b J-X±C0?UJST c (cJip|Sft-r« C t ic <fc y ^fflfb* 

3 tmrnfiLr-y ycommnum u mmcim*m 

KWmtZtiZ* LI, C©$ SHMS 

s*si-a>3ftRrfflttffi«M 5 3 (D§mmm.T a 
e ys-aaftRifflttgaMi 5 5 ©iftRifflssT b*»© 

MTd (Ta^Td<Tb) Sl-ffiT^tirSo 
[0 12 9] EOfcSN m-(7)ii^ffleg«Ji 5 3 li, 

»HfiiSffifl«s-©iftRrfflitffi«M 5 3 ©iftRrfflSffiT 

ttg«Jl 5 3 t«tB?y ^t08»73ttffiKLfe**fl!> 
tt«i: *tu y 7fl«|IBmi«:«!lliRrtlS««i: *ft 

ri^So -75, m=(7)ii^ffleg«ji5 5ii, shms 
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£#J&=®J»RTfflttSaMI 5 5 ©IftRffflSST b 

J15 5[cli, itfy^ffSLT^S^ S~©lftRl 
ffitt&M 5 5 li, fflflg? y 7£Jg« LfcttttT»WW 
3 Ci: lefty, S¥a«4l«:«(8&?y^@ 

S 6 OfrSMff LBW, S-Ol»Rrfflttffi«« 5 5 

was* a c i: ic <t y % ^sg^ y 7ffWSIfc @«* 

tl, S?tf^7t«. cniC«fcy N #gft?V*-K4 2 
A«S-aS6 0lcK¥*ti3o 
[0 13 0] B1 3HRGB<D3fid!)$83fc#f*-K4 
2, 61, 6 2*S-SS6 0lcE5iJ*-l*l&IMI5 9* 

y, s^sseoic^'jvh-raffia^flDfecffiaii: 

rSLT^>h?3£, HlttLTflDfcfy^fcfc-J&O 
SS3fcfrS&*H**»J8T»#*. *6SJi 5 9 <!; LT 

u vei ftsfffiitai, *°yf=K 

2, 61, 6 2l±&rLfcl^U^?ft<<!:*>Jfcl\, 111 
1 3 ■Wt%&<DMt#'f*- K6 1 AfclK>G a NJ1 
mL%{,sffi&tZtU fBW»83«y-r*-K4 2, 6 2 

i * ® *ft o t ^ 3 *\ c ©spt? w:«83« y-r 

K4 2, 61, 6 2tt«lclM8»&a*y7£LT* 

6 ttssttftui 4 5 TWfeftTS y , 
[oi3i] si 4ue«^j8xe«^rH?s«. m 

WM 5 91cMPpP6 5, 6 6, 6 7, 6 8, 6 9, 7 0 
*8«U Stt^*- K4 2, 6 1 , 6 2 0D7V- 

k, *v- Koma/ty k^s-s«6 oroiBUfflrom 

115 7£jg^-t3IS$l6 3, 6 4, 7 1*»«LfeH 

Iifg3'c^^-K4 2, 6 1, 6 2©*ffi/*y K4 6, 
4 9<7)H*t£*#< LT^*G>?e7'*-/WBttH:** 
<, tf7'?|-x-;K3Dffi1I»St)*«31fi^-r*- RcBSJfc 
JST 3 lf7 7 ?K-;l/lEib^Tffl^«JS7^«?*«o CCD 
i:#fl!>l*7'*-/U*»6 0 /imAOU/ty K4 6, 4 
9[c>RtL, lfi<p2 0/im©t)OD*JKfi8?*«o If 

a**iHip-r«o «m£e«±u:j&su h 

«SiS8il®/t*;U±^JST*o Cfl>£*©ffilWfcJ:IS 
1 4(7)l6SJi5 9 < !:^«, »lli#*5/gHWJtt £®tt 

mmm *„ c ©flaw* anaaiifl; le»*^ic 

[0 13 2] ±a®<fc565^il^®e$iJ£S£U:£^T 

a, n-v-v&mmmt* 3 icSBty-r*- K4 2* 



6, 4 9»i5*|»J-«ci:#Rli6i:S3. ^ftSrtKW 
?-TXfl!>*#J9:*H/ty K 4 6, 4 9 LfcEtttf 

^(Dmmmiit Ltcmmm 4 5 ?««**i¥»fbi«:«fc 

oT«ga<*H/fy K4 6, 4 9 $ 
fc, S^f*- K4 2©S-©-BSffi^fflBP«4 3-\ 
©Kflcll, G a N&*«#+f ^T^^tT^H^Jl 

fflttffi«M©«iRliBigfi©M*iPJffl-r«e:i:iE<fcy, n 
ftWlcl±S-©«lRliBttffi«M5 3*Rlffl{b, 
TMHa-BSffiftfllW** 5 2 IcEJIMjS* ftfcfflflg^y 

7*mm*imimt u mom=©&prffltt8aMi 5 

[0 13 3] ££, *»Wl± % ±»LfeEWcH£*:fi 
3C<btt£<, **m®SB$&KL&^CHK£^T 

[0 13 4] 

ram®*!*] *«wic«**?flME¥35a(*, *-® 
st, ±Eff-(DMRratts«A^ji«%MRriBaa« 

« <tfl«« L/c«»T±IBS|-©«lRliBttSNMI*ME 
E*?£±KSg-©8«±lce¥-r*:i:e££W-r*fc 

eras*. 

[0 13 5] Jj(±©J:7S*«Wl«:««ilt?©S¥*S 

©*?si-©s«^ 5 s-oas'VD 
m*(Dmm&eiffi.-£&%o ctitccty, #ijx.«'pa«^y 

[0 13 6] $fc, C(7)«?(7)lE¥*;Srii, S-OS 
ISHBlcft#*i«fei6, BBIII7fl!>IE¥**9!r« C <t 

[0137] £fc, *«wic«3*?oE5>j*att, m 
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E^or^is^E^a^fc^T, ±ies-®ss±t? 

a [c±|B«?^Ie¥ LTM-<D-0f 
£ffift*-(i*J&-i£¥iHi:, ±Em-©-B$«#ffl» 
ttU:ffift**ifc±E*F£«lli?@A&*lSiu ±Ett 
BSi£ -> > V L T«?S [c^lir ±ESS- 

©-bs \mmim\z\miE tvmnwti s *ifc±E*F 

5 [cur^ LT±IBS-©«fi±l«:S¥-r 
ttfl lc <fc o T*F#E5U@£;!f ftft S - ®-BS ffiitffl W 

Rltli-rSiais ±E*?£±ESS=©&Rr!Ettffi» 

[0 13 8] JM±0<fcaft*«Wlcffi«JIS?©EW*a 

8t£*# < * *tt*(E¥*PBIIU:**T * C i: rTIIT* 

[0 13 9] -?■ LT, *#^£{£3H^a^SB<7» 
83fc*F£v h 'J ^XttlcIEBLfcH^a^S 
B<DM££;£ lc 35 v T, ±IBS-©SS± ?±E«3t* 
?ffE5U*;h.fctt« <fc y ttKH L fc 3 <fc 3 lc± 

E«3fcil^*K¥LT£-©-li^ftffl»ttlcRS3fc* 
?^ffiJt*^«m-l5¥lS<!:, ±EfS-<7)-0f«&ffl 
^U:^*ftfc±ES3fc*f£«IIIB-p@tt*ie^ 
±tmm 94 s ; > 7 L Tfg^*?Slc»Ht- « II 

*ifc±E«3fc*F£* SlclilHI LT±IBS-©SS±lc 

m-(7)ii^ffleg«ji[CcfcoT±Eig^*?AWiis 

^x*±ES=®«S££*te£fo-ii*ififc, ±E 
±ES-® Jf&RlfflttSaMI SiSBHk * £ T±EfS-<7) 

fe««?±ES-©lftRrfflttffi«M**SSSft*-liT± 
ES-©l»Rrffl1tffi«M*»»itBEft LT±K5BtJlf? 

*±ES-©as±icK¥ - r«iei:*wr« , b©?s 



[0 14 0] JX±0<fcaS*«Wl«:««iS«a3M6fl© 

±E*F®E$U£S££J£JB LWJ: < BIH] 

SaMSil*£iltta < «JfT « C t fl«Rrtl?S«o 
[0141] LftffoT, *«Wlc<fcftHf, ^*WMO 

©-«y*/Tx-r«i8BfiaBi-ps«o 
[m2] *«w*aafflLfeS¥*aic«fc«s¥^p*x 

©^J*/Tx-r*W8»TiSEI?S*o 

[m 3 ] *«w*aaffl Lfce^aictsK^p-tzx 
[ei 4] nt?©E5ij*a*^-rttaE-ps*o 

[El 5] fflaS^^y^lWSiSW&E-pSSo 

[Ei 6] isas^^y^iwiSTiaETSSo 

[Ei 7] «ye*po-«*srH?a5-3T» (a) \m 

®Ek (b) (i¥SEir-S«o 
[08] H-e¥l8*/Tx*«l*»iEIST»S*o 

[09] «a/t<y K»j«ie*/Txr«i»BfHiaT»a5*o 
[01 1] sg-e^iaicfcttse^p-txfc/Txtfc 

[01 2] S|-g¥ieic£^*g¥7P-bX*St« 

[013] i6iiw©^ie^-r«i«BfiaH?s«o 
[01 4] Ettjfc8ie£/Tx-r««»fisis?*«o 
[015] se*©*?©e¥*a*/Tx-r«i6BfiaH?s 

So 

i 

3 X? 
4 

5 s&=a>&RjSBtesaMi 

6 M 

7 fi©«? 

1 0 m-mm 

1 1 m-(7)-Bfffi^fflgp« 

1 2 JS? 

1 3 mm 

1 4 HJBgffM^-yT 1 

i 5 m-mm 
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